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Executive Summary
Cow Creek WAU

Characterization

The Cow Creek WAU coversapproximately 118,340 acreswith the Bureau of Land Management (BLM)
administering approximately 42,447 acres (36%) within the WAU. Bureau of Land Management
adminigteredlandsarecomposed of Matrix, L ate-Success ona Reserve (L SR), and Riparian ReserveLand
Use Allocations. Approximately 7,166 acres (17%) of BLM administered lands that are available for
intensve forest management. This would be about 6% of the WAU.

Approximately 700 acres per decade are expected to be harvested on BLM administered landswithin the
Cow Creek WAU. Thiswould be about ten percent of the 7,166 acres considered availablefor harvesting
within the WAU. Although, less than two percent of the Cow Creek WAU would be harvested per
decade.

Middle Creek wasdesignated aTier 1 Key Watershed. Key watershedsare ahigh priority for watershed
resoration. Acid mine drainage from the Silver Butte Mine made Middle Creek uninhabitable for aquatic
gpecies. Restoration activities have occurred to keep the acid drainage from flowing into Middle Creek.

Timber harvesting, agriculture, mining, and recregtion have been the dominant human uses in the Cow
Creek WAU. Thetownsof Riddle and Tri City lie within the WAU.

The watershed andysis uses the format presented in the Ecosystem Analysis at the Watershed Scale,
Federal Guidefor Watershed Analyss. The Key Issues, Findings, and Recommendationsand Restoration
Opportunities are presented below and in Table ES-1.

Key Issues

The following issues and concerns were identified during the analyss.

*Management of the Late-Successiona Reserve portion in the Cow Creek WAU.

*Risk reduction activities,

*\/ egetation condition in the Riparian Reserves.

*Water qudity.

sImpacts to Middle Creek from mining.

*The impacts roads have on streams due to sediment.
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*The impact harvest areas have on peak flows in streams, especidly in the transent snow zone, and the
effect of introducing sediment into streams.

*The amount of timber harvesting in the past 30 years on BLM administered lands and fragmentation of
suitable owl habitat.

Findings
Vegetation

*Sixty-one percent of BLM Administered Land in the WAU iswithinthe LSR. Seventeen percent of the
BLM Adminigtered Land in the WAU is available for timber harvesting.

*Timber harvesting on BLM Administered Land would affect less than 2% (700 acres out of 118,340
acres) of the WAU per decade.

*Port-Orford Cedar is known to occur in 14 sections within the Cow Creek WAU. Five sectionscontain
trees infected with Phytophthora laterdis.

Hydrology and Fisheries

*Main concerns are sediment in streams and water qudity. High road densities, high stream crossing
dengties, and cumuletive effects of harvesting in the past 30 years especidly within the transent snow zone
have probably increased peak flows and increased sediment in the streams.

*Current water quality concerns are high temperatures, low dissolved oxygen levels, and pH levelsthat do
not meet State water quality standards.

*Most of the Aquatic Habitat Inventory stream reaches surveyed wererated asfair. Themgjority of stream
reaches rated as poor were in the Upper and Lower Middle Creek subwatersheds.

Northern Spotted Owil

*There are 22,328 acres of BLM Administered Land in the Cow Creek WAU considered to be suitable
spotted owl habitat.

*There are 63 spotted owl steswithinthe WAU. Forty-nine spotted owl Stesare on BLM Administered
Land. Fifteensteson BLM Administered Land were active Sitesin 1996. Twelve spotted owl siteson
BLM administered lands are protected with 100 acre activity centers (core areas).

*Five quarter townships currently have less than 50% in spotted owl dispersal habitat.



Peregrine Falcon
*Some potentia recreation opportunities may conflict with management for the Peregrine Falcon.
Bk

*There are portions of three EIlk Management Aressidentified in the PRMP and the RMP within the Cow
Creek WAU.

*Management activities to improve ek habitat may support or conflict with LSR objectives.
Recommendations and Restoration Opportunities
Vegetation

*Consider protecting Port-Orford Cedar by density management or sanitation harvesting along roads. Two
areasto consider are T31S R7W Section 1 and T30S R8W Section 25.

*Consider studying whether to designate T30S, R6W, Section 19 as a Research Natural Area (RNA).
Condgder closing roadsin T30S, R6W, Section 19 to protect Port-Orford Cedar from being infected by
Phytophthora |aterdlis and to protect Port-Orford Cedar in the Besity Creek RNA from being infected.

*Sdvaging within the LSR should be conducted if it isessential to reducetherisk of future stand replacing
fires or insect damage.

*Treatments, such as density management or hardwood conversion, to restore large conifers to Riparian
Reserves should be considered in the Upper and Lower Middle Creek subwatersheds.

Sails

*Management activities on granitic soils should follow or adhere to Best Management Practices. On-Site
investigation by a soil scientist is recommended for any ground disturbing activity on granitic soils.

*Exiging native forest vegetation is best suited for serpentine soils. Stand conversion to other commercia
forest types should only be attempted if hard data exists to justify a forest type change.

*Best Management Practices (BMPs) should be gpplied during al ground and vegetation disturbing
activities. Along with the BMPs, the Standards and Guiddlines brought forth from the Record of Decision
(USDA and USDI 1994) should be implemented in order to achieve proper soil management. Best
Management Practices should be monitored for implementation and effectivenessin order to document if
s0il gods are being achieved.



Hydrology
*Continue Proper Functioning Condition Assessments.

sldentify road decommissioning and culvert replacement opportunities. Roads in Buck Martin, Iron
Mountain, Upper Union, Dutchman Creek, Panther Peavine, and Upper Middle Creek should be
consdered for decommissioning.

*Measure summer baseflows (at the stream temperature monitoring Stes) to determinewhich Sreamsstore
groundwater and release it as surface flow during the dry summer season. Iron Mountain, Union, Middle,
and Caittle creeks are currently being monitored for stream temperature.

*Water qudity parameters should continue to be monitored in the Lower and Upper Middle Creek
subwatersheds, especidly at the Silver Butte mining Site to assess recovery. Water quality restoration
should continue in Middle Creek.

*Riparian areas along fish bearing streams dominated by aders should be considered for converson to
conifersin order to provide afuture source of large woody debris. Girdling the dders and underplanting
conifers would not negatively impact current streamside shade or the sediment regime.

*Densty management should be considered in the Lower and Upper Middle Creek subwatersheds to
improve and enhance riparian characterigtics, by accelerating tree growth for future streamside shade.
Pacing large woody debrisin Middle Creek should be considered to create habitat diversity and reduce
locdized eroson.

*Monitor suspended sediment, turbidity, and streamflow near mouth of Iron Mountain Creek.
Fisheries

*The priority for fisheries restorationin this WAU would be removing man-made barriers to fish passage
(i.e. culverts) and replacing them with structures that provide fishpassage (i.e. bridges or bottomlessarch

pipes).

*Congder monitoring for fish usein Middle Creek, upstream from the confluence with the South Fork of
Middle Creek .

*Upper Middle Creek and Lower Middle Creek subwatersheds would benefit from stream and riparian
retoration. Areas to consder firgt for restoration activities include Martin Creek, Peavine Creek, Iron
Mountain Creek, Union Creek, and Upper Middle Creek.

*The two existing instream project sites on Martin Creek should be monitored and maintained.
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*Congider continuing coho spawning surveys in the maingdem of Middle Creek and Martin Creek.
Additiona spawning survey reaches in tributaries of Middle Creek should be considered. Aresas to
consider include the tributary to Martin Creek located in SWY/,, SEY,, of section 1, in T32S, R7W, Buck
Creek, Smith Creek, and Hare Creek.
*Reclamation and restoration work should continue in the mainsem of Middle Creek to mitigate the
adverse impacts of acid drainage from the Slver Butte mine. The project area should be monitored
following winter stresmflows. Instream project work in Middle Creek should be maintained.
Wildife
Northern Spotted Owil

*Determine location of harvest areas to minimize fragmentation based on criteria devel oped using spotted
owl data and table.

Projectsthat reducedispersal habitat should beavoided until quarter townshi pshave morethan 50 percent
dispersd habitat.

*Projectsthat modify or removesuitable owl habitat should be planned in areasoutsde of known territories
fird. If thisisnot possible then modification or remova of suitable habitat in the Cow Creek WAU should
follow the rankingsin Table 26.

* Condder managing Spotted Owl Critica Habitat in the Cow Creek WAU to minimize fragmentation.
American Bad Eagle

*Consider maintaining bald eagle habitat characteristics, such asdominant old-growth trees, in standswithin
one mile and facing Cow Creek or the South Umpqua River.

*Consider conducting winter surveys along Cow Creek for bald eagles.

Peregrine Falcon

*Maintain integrity of peregrine falcon nesting sites and moderate to high potentia Sites.

Bk

*Consider developing gods for elk management areas overlapping the Cow Creek WAU.

Neotropica Birds

*Consider scheduling management activities, such as burning, brushing, PCT, commercid thinning, timber

harvesting, and other activitiesthat remove or modify neotropica bird habitat so they do not occur during
the breeding season, between April 1 and July 30 of any given yeer.
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TableES-1. Cow Creek WAU Recommendations and Restoration Opportunities

CONCERN DESIRED CONDITIONS MANAGEMENT STRATEGIES,
ACTIVITIES, AND
RECOMMENDATIONS
VEGETATION
L ate-successiona/Old- Maintain, protect, and develop Late- Dengty management, pruning,
growth stands successond/Old-growth sandsin LSR and | fertilization, or brush control in
Riparian Reserves. younger stands (less than 80 years
old).
Risk reduction activities Protect andsin LSR. Dengty management or brush

control in younger stands (lessthan
80 years old). Prescribed fire to
reduce fudls, especidly activity fuels.

Port-Orford Cedar

Maintain disease free stands of Port-Orford
Cedar, diminate the spread of Phytopthora
laterdis as much as possible.

Follow Port-Orford Cedar
Management Guiddines. Seasonal
restrictions in areas with Port-Orford
Cedar. Roadside sanitation of Port-
Orford Cedar.

Vegetation conditionsin
Riparian Reserves

Large conifers providing shade and potential
LWD.

Dengty management. Evaluate
hardwood conversion.

Noxious Weeds Participate in noxious weed management Continue to monitor known sites of
program with Oregon Department of ydlow garthigtle and Rush
Agriculture. skeletonweed.
Survey and Manage Plants | Increase knowledge base. Conduct surveys. Continue work on
conservation strategy for
Caochortus coxii.
SOILS
Granitic and serpentine soils | Decrease therisk of impact on fragile soils. | Use caution when conducting
activities on granitic soils. Use nétive
forest vegetation to revegetate

serpentine soils. Stand conversion on
serpentine soilsis not recommended.
Apply BMPsto al ground and
vegetation disturbing activities.
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TableES-1. Cow Creek WAU Recommendations and Restoration Opportunities

CONCERN

DESIRED CONDITIONS

MANAGEMENT STRATEGIES,
ACTIVITIES, AND
RECOMMENDATIONS

HYDROLOGY

Water qudity

Excessve sedimentation minimized, stream
temperatures, dissolved oxygen, and pH
meet state water qudity standards.

Decommission, close, or improve
roads. Continue water quality
monitoring in Lower and Upper
Middle Creek Subwatersheds.
Evduate roads for possble
decommissioning in 6 drainages.
Evauate roads and/or culverts
causing excessive erosion or other
problems.

Restoration opportunities to
benefit fish

Stream temperatures, dissolved oxygen, and
pH meet state water quality standards.

Dendty management in Riparian
Resarves, hardwood conversion,
and/or place LWD in streams.

FISHERIES

Fish passage

Provide for fish passage in streams that
higoricaly contained fish.

Condder removing man-made fish
barriers and replace with structures
dlowing fish passage.

Restoration opportunities

Improved fish habitat.

Martin Creek, Peavine Creek, Iron
Mountain Creek, Union Creek, and
Upper Middle Creek are areasto
consider for restoration
opportunities. Dengty management
in Riparian Reserves, hardwood
conversion, and/or place LWD in
streams.

WILDLIFE

Northern Spotted Owl and

Restore |ate successiond vegetation in

Follow go to rankings when deciding

L ate-successond/old- known owl territories and Minimize potential project areas.
growth forests fragmentation of late-successiona/old-

growth stands.
Northern Spotted Owil Maintain dispersd and critica habitat onthe | Use dispersd habitat data and
dispersad and Critical landscape. critica habitat objectives during
Habitat project devel opment.
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TableES-1. Cow Creek WAU Recommendations and Restoration Opportunities

CONCERN DESIRED CONDITIONS MANAGEMENT STRATEGIES,

ACTIVITIES, AND
RECOMMENDATIONS

Peregrine Falcon Knowledge of specieslocation in WAU. Continue potentid habitat surveys
and follow management guides.

Bdd Eagle Evauate potentid wintering habitat. Conduct winter surveys.

Marbled Murrelet Evauation of habitat in WAU. Survey suitable habitat.

Northern Goshawk Increase knowledge about goshawks in Conduct incidentd and systematic

WAU.

surveys.

Neotropical Birds

Impacts on neotropical species are

Congder implementing seasond

minimized. restriction guides on projects
impacting nectropical birds during
the breeding season.
Mollusks Increase knowledge about Survey and Conduct surveys.
Manage mollusk species.
Amphibians De Norte sdamander distribution isknown. | Evaluate survey data and provide a
summary of results.
Red Tree Vole Increase knowledge about the red tree vole. | Complete ongoing surveys and
provide a summary of results.
Elk Management Leve of ek management desired by Develop dk management plan if
Resource Area. applicable.
RECREATION
Recreation Provide recreation opportunities. Condder developing recreation

opportunities.




|. Characterization of the Water shed

The Cow Creek Watershed Andysis Unit (WAU) islocated in the southwest portion of the South River
Resource Area in the Roseburg Didtrict Bureau of Land Management (see Map 1). The WAU covers
goproximately 118,340 acres. Located in the lowest reaches of Cow Creek, the WAU lies between
Myrtle Creek in the northeast and the West Fork of Cow Creek near the southwest part of the WAU.
Elevation ranges from about 560 feet in the northeast near Myrtle Creek to 4,020 feet at Grayback in the
southern portion of the WAU. Mgor towns within this WAU include Tri City and Riddle.

ThisWAU is composed of seven subwatersheds. These seven subwatersheds are further divided into 38
drainages. The subwatersheds and their drainages are listed below and shown on Map 2.

L ane-Judd Subwater shed- Drainagesinclude Jerry Creek, Judd Creek, Lane Creek, Nickle Mountain,
Riddle, Tri City North, Tri City South, and Weaver Road.

Lower Cow Creek Subwater shed - Drainages include Beatty Creek, Buck Creek, Doe Creek, Iron
Mountain, Idand Creek, Paten Creek, and Salt Creek.

Middle Cow Creek Subwater shed - Drainages include Cattle Creek, Little Dads Creek, and Table
Creek.

Upper Cow Creek Subwater shed - Drainages include Darby Creek, Dutchman Creek, Lower Union,
Tough Cow, and Upper Union.

L ower MiddleCreek Subwater shed- Drainagesinclude Audie Creek, Buck Martin, Cedar Smith, Hare
Creek, Lower Middle Creek, and Martin Creek.

Upper Middle Creek Subwatershed - Drainages include Gravel Brush, Panther Peavine, South Fork
Middle Creek, and Upper Middle Creek.

Russel Creek Subwater shed - Drainages include Catching Creek, Council Creek, Mitchell Creek,
Russdl Creek, and Shoestring.

The Bureau of Land Management (BLM) administers approximately 42,447 acres (36%) within the Cow
Creek WAU. The Roseburg Didtrict manages approximately 42,051 acres and the Medford Didtrict
manages gpproximately 396 acresinthe WAU. Bureau of Land Management lands are intermingled with
private lands in a checkerboard pattern in the upper areas of the WAU. The lower Cow Creek valley is
maosly privately owned. Privately owned lands cover approximately 75,882 acres(64%) withinthe WAU.

Bureau of Land Management administered lands are composed of Matrix, Late-Successond Reserve
(LSR), and Riparian Reserve Land Use Allocations established in the Northwest Forest Plan (USDA and
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Map 1. Vicinity Map
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Map 2. Cow Creek Watershed Analysis Unit
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USDI 1994b) and the Roseburg and M edford Didtrict Resource Management Plans (RMP). Matrix lands
are further delineated into Generd Forest Management Areas (GFMA), Northern Generd Forest
Management Area (NFGMA) in the Medford Didtrict, and Connectivity. The GFMA and NGFMA will
be grouped and consdered as GFMA inthiswatershed analysis. Map 3 and Chart 1 show the percentage
of GFMA, Connectivity, and LSR in the WAU and how they are distributed. Table 1 and Chart 2 show
the number acresin each land use alocetion.

Tablel. Acresand Percentage of Federally Managed Lands by Land Use Allocation.

Acresin Acresin Total Acresof Percent of Percent of
Roseburg | Medford Federdly Federdly Watershed
Didrict Didrict Managed Lands | Managed Lands | AndyssUnit
L ate-Successional 25,758 0 25,758 61 22
Resarve
Riparian Reserves 7,323 167 7,490 18 6
(outsde of LSR)
Other Reserved Areas 2,032 2 2,034 5 2
(Owl Core Areas and
TPCC Withdrawn
Areas)
Connectivity 3,428 107 3,535 8 3
General Forest 3,510 120 3,630 9 3
Management Area
(GFMA)
Totd 42,051 396 42 447 100 36

Middle Creek was designated a Tier 1 Key Watershed in the Standards and Guiddines for Management
of Habitat for L ate-Successional and Old-Growth Forest Related Species Within the Range of the
Northern Spotted Owl, Attachment A to the Record of Decision (ROD) for Amendments to Forest
Service and Bureau of Land Management Planning Documents Within the Range of the Northern Spotted
Owl (heresfter referred to as SEISROD, S&G's). Tier 1 Watersheds were previoudy identified by the
Scientific Pand on Late-Successiona Forest Ecosystems (Johnson et a. 1991) and the Scientific Analysis
Team Report (Thomas et a. 1993). Tier 1 Key Watershed designation overlays other Land Use
Allocations and places additional management requirements on activities within these aress.

Tier 1 Key Watersheds are designed to serve as refugia for maintaining and recovering habitat for at-risk
stocks of anadromous salmonids and resdent fish species. Key Watersheds with lower qudity habitat



Map 3. Cow Creek Watershed Analysis Unit
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were sdlected for their high potentia for restoration and are designed to become future sources of high
quality habitat with theimplementation of acomprehengverestoration program (USDA and USDI 1994b).

Management actions and directions on page 20 of the Roseburg District Resource Management Plan
(RMP) gate three requirements of management activities within Key Watersheds. They are 1) Key
Watersheds are given the highest priority for watershed restoration. 2) Watershed andysisis required
prior to management activities, including timber harvesting. Minor activities, such as those Categoricaly
Excluded may proceed prior to watershed andlyss being completed, if they are conastent with Aquatic
Conservation Strategy objectives. 3) Reduce exigting road mileage insdde Key Watersheds. If funding
is insufficient to implement reductions, there will be no net increase in the amount of roads in Key
Watersheds.



II. Issuesand Key Questions

The purpose of developing issues is to focus the andysis on the key eements of the ecosystem that are
mogt relevant to the management questions, human vaues, or resource conditionswithinthe WAU. Arees
covered by this watershed andysiswill receive morein-depth analysis during project development and the
Nationa Environmenta Policy Act (NEPA) process. New information gathered during the Interdisciplinary
(ID) team process will be appended back to the watershed analysis document as an update.

A. ISSUE 1 - Late-Successional Reserve

Late-Successiona Reserves are to be managed to maintain afunctiond and interacting late-successiond
and old-growth forest ecosystem. A Late-Successond Reserve Assessment will guide the management
of the LSR but should be coordinated with watershed analyss.

Key Questions

Vegetation Patterns

What are the natural and human causes of changes between historic and current vegetation conditions?
Where are the late-successiond/old-growth stands within the WAU?

Where are the sandsthat may betreated to maintain or promote |ate-successiond habitat within the LSR?
Where should risk reduction activities occur to protect late-success ona/old-growth forests?

B. ISSUE 2- Tier 1 Key Watershed

Middle Creek has been designated as a Tier 1 Key Watershed. Tier 1 Key Watersheds have been
identified as priorities for watershed restoration.

Three components of watershed restoration include road treatments, slvicultura trestments to restore
riparian vegetation, and restoring stream channel complexity. Road trestments (such as decommissioning
or upgrading) would reduce eroson and sedimentation, and consequently improve water qudlity.
Silviculture trestments such as planting unstable areas aong streams, thinning densely-stocked stands,
releasing young conifersovertopped by hardwoods, and reforesting shrub and hardwood dominated stands
with conifers would improve bank stabilization, increase shade, and accelerate recruitment of large wood
desired for future in-stream dructure. The design and placement of in-stream habitat structure would
increase channd complexity and provide a variety of habitats for fish and other aquatic organisms.



Key Questions

a. Vegetation Patterns

What are the vegetative conditions and seral stagesin the riparian areas?
b. Soils/ Erosion

What are the dominant erosion processes within the WAU and where have they occurred or arelikely to
occur?

c. Hydrology / Channel processes

What arethedominant hydrologic characteristics (e.g. totd discharge, peak flows, and minimum flows) and
other notable hydrologic features and processes in the WAU?

d. Water Quality

What are the limiting factors affecting water qudity, and where are the priority opportunities to improve
water quaity and hydrologic conditions?

What beneficid uses dependent on aguatic resources occur in the WAU and which water quaity
parameters are critical to these uses?

e. Fisheries

Where are the locations of fish populations, higtoric and existing?

How have fish habitat and fish populations been affected by hydrologic processes and human activities?
What and where are the priority restoration opportunities to benefit fisheries?

C. ISSUE 3 - Harvest Potential

Matrix lands are responsible for contributing to the Probable Sale Quantity (PSQ). Objectivesin the
Matrix include producing a sustaingble supply of timber and other foret commodities, providing
connectivity (along with other land use alocations such as Riparian Reserves) between Late-Successiond
Reserves, providing habitat for avariety of organisms associated with both |ate-successona and younger
forests, providing for important ecologica functions such as dispersd of organisms, carryover of some

gpecies from one stand to the next, and maintenance of ecologicaly vauable structura components such
as down logs, snags, and large trees, and providing early-successond habitat.
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Key Questions

a. Vegetation Patterns

What are the historic and current vegetation conditions?
Where are the sands of harvestable age within the Matrix?

How can the scale, timing, and spacing of harvest areas be adjusted to minimize fragmentation and maintain
the function of large forest blocks?

What opportunities are there in the EIk Management Areas to improve ek habitat through vegetation
meanipulation?

b. Special Status Species

What is the distribution of species of concern that are important in the WAU (eg., threatened or
endangered species, Specid status species, or peciesemphasized in other plans)? What isthe distribution
and character of their habitats?

How can scheduling of potentid harvest areas be prioritized to minimize impactsto wildlife and hydrologic
processeswhiletill meeting the objectivesfor Matrix lands established inthe SEISROD and the Roseburg
Digtrict RMP?
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[11./1V. Reference and Current Conditions
A. Human Uses
1. Reference Conditions

The Cow Creek Watershed Anaysis Unit hasbeen used by humans probably for thousandsof years. Little
knowledge exists of prehistoric use of the WAU prior to Euroamerican entry. Six archaeologica siteshave
been recorded in the WAU on BLM administered land, with the mgority located in the Middle Creek
drainage. Three Sites have been recorded on private land near the town of Riddle.

The Cow Creek Indians followed a seasond way of life utilizing a variety of plants and animas. They
gathered nuts, berries, seeds, and roots, hunted deer and elk, and fished for sdmon. The aborigines utilized
the Cow Creek WAU for sdmon and camas which provided alarge portion of their diet. The Indigenous
people changed the landscape of the WAU very little, although they did burn areas to control brush and
to ad in the collection of tar weed seedsfor food. George Riddle mentioned alarge Indian encampment
near the current town of Riddle.

The 1800s marked the arriva of the fur trappers and sttlers into the Cow Creek Valley. Euroamericans
transformed thelife and landscape of the areaand began the process of shaping it into its current condition.
Exploration by fur trappers from the Northwest Fur Company and the Hudson Bay Company began
around the 1820s. In 1826 and 1827 Peter Skene Ogden lead a brigade of trappers through the Cow
Creek area passing Darby Creek and following Union Creek to the Coquille River. On ther return they
followed Cow Creek to its confluence with the South Umpqua River and then proceeded down the South
Umpqua River asfar as the present day town of Myrtle Creek. Ogden's brigade discovered numerous
ggns of Hudson Bay Company trappers in the area. They were informed by the loca natives that an
Umpaqua Chief with six trappersfrom the Willamette Valey had taken dl the beaver. Alexander McLoed's
Umpaqua brigade was probably in the region during the winter of 1826-1827. The two fur trapping
companies provided the earliest exploration of the areawithin avery short time span. Thisled theway for
other people to follow, such as Ewing Y oung who drove 800 head of long horn ceattle from Cdifornia to
the Willamette Vdley in 1837.

Jesse and Lindsay Applegate, dong with Levi Scott, surveyed the areafor anew emigrant trail into Oregon
from the south. By the fal of 1846 the Applegate Trall opened a new route for emigrants into the
Willamette Valey. The pioneering of the Applegate Trail, dong with the passage in 1850 of the Donation
Land Clam Act, opened the region to settlers. The primary period of settlement in the Cow Creek area
was between 1850 and 1900. William Riddle and W.G. Hern werethe first to acquire claimsin the Cow
Creek Vdley near the present town of Riddle. The presence of gold brought minersto theregion by 1851.
Herman and Charles Reinhart cameto theregion in 1851 in search of gold. They both filed donation land
cdams Herman Reinhart made reference to the trees as the best yellow and red cedar he had ever seen.
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Mining continued from the earlier daims to placer mining and the congtruction of hydraulic ditchesto aid
in the process. Eight hydrologic ditches are present within the WAU.

Nickel ore from Nickd Mountain was the most important minerd resource in Douglas County. 1n 1882
the mining of nickel ore began but was very modest. It was not until 1947 that a mgjor commercia
operation began under the Hanna Company. The mine provided amg or source of employment for Riddle
and Myrtle Creek.

The influx of settlers and miners produced hodtilities between the new arrivals and the Native Americans.
Wars erupted throughout Southern Oregon. To bring peace, Jod Pamer negotiated atreaty with the Cow
Creek Indians near Council Creek on September 19, 1853. The treaty was later ratified on April 12,
1854, cregting areservation for the Cow Creek Indianson Council Creek. Two yearslater thereservation
was closed.

Early setlersindicated that the valey bottoms needed minima clearing, probably because the indigenous
people burned thevaley bottoms. A brief review of cadastral survey notesfrom the mid-nineteenth century
indicated grasdandsoccurred onthevaley floor, oak openingson the mid-dopes, and timber on the upper
dopes. The vegetation regime gppears to be smilar to what is shown on the 1936 vegetation map.

Agricultureand mining werethe principd activitiesthat drew Euroamerican settlersto theareain the 1850s.
Smadl farms and gold mineswere the focusfor severa years until mining activity subsided and commercid
agriculturd products provided the main economics of the Cow Creek Area. The early settlers maintained
asubsgtencelifestyle until markets were established for grain and livestock. These were the main sources
of income throughout the 1880s and 1890s. The products were transported to markets by pack animals
or wagons and the cattle were driven to market. In the 1880sthe area became arail transportation route.
The introduction of rail service alowed agriculture to have an influence on thelocd economy. From the
1880s until their declineinthe 1930s, Itaian Pruneswerethemain agricultura production cropinthevaley.
Orchards were located in the valleys accompanied by associated prune driers.

The completion of the Oregon and Cdlifornia (O& C) railroad opened the possibility of new markets for
people sttling in the Cow Creek WAU. By 1882 therail line was constructed to Riddle opening anew
avenue of trangportation to the north. 1n 1889 completion of the rail line through the Cow Creek WAU
to the south opened marketsin Southern Oregon and Cdifornia. In 1897 Judge Riddle operated alumber
mill on Doe Creek which produced railroad ties and fud. The mill fostered a store and post office a the
Doe Creek site.

By 1906 small scde mills began to appear in the Riddle area. Dunbar and Ross, and Sto-man Lumber
Company both began production. Timber harvesting becamethe mgjor influence on the Cow Creek WAU
landscape in the 1950s. The congtruction of access roads into the Cow Creek WAU in the 1950s and
1960s opened the area to intengve timber harvesting and management on both private and BLM
adminigered lands. The Cow Creek road to Doe Creek was built in 1958 with the segment to the junction
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of the West Fork of Cow Creek being built in 1961. The Council Creek road was constructed in 1955
and the portion on Middle Creek was built in 1959.

2. Current Conditions

The dominant human usesin the Cow Creek WAU aretimber production, agriculture, transportation, and
sarvice-rdated.  This includes a broad spectrum of uses from hunting and gathering, fur trapping,
subsistence and commercid agriculture, trangportation, logging and lumbering, mining, and recregtion.
Therearenotreaty rightsor triba usesinthe WAU, dthough individud triba membersmay utilizethearea.

Service-related uses include providing food, gas, and lodging for tourists and commercid travelers in
addition to local resdents. The communities of Riddle and Tri City provide these servicesin the WAU.

a. Timber

Timber harvesting has had the most influence on the area, with both private and federal land contributing
to thetimber harvest over thelast 45 years. Approximately 41% (48,483 acres) of the Cow Creek WAU
has been harvested. Forest products are important to the local economy, providing jobs and revenue to
locdl inhabitants.

The checkerboard ownership and the limited amount of landsthe BLM adminigersin the WAU limitsthe
ability of the BLM to affect human use within the WAU. The main human use issue in the WAU isthe
amount of timber harvesting that will occur in the future. A diminished leve of harvest has occurred on
BLM adminigtered landsand will probably persstinto thefuture. Timber harvesting will probably continue
to occur, depending on market conditions, on private land.

b. Agriculture

There are approximately 11,107 acres (9%) of agricultura/pasture lands within the WAU. A vaiety of
grain and fruit crops have been important in the past, giving way to the present attention to livestock, both
sheep and cattle.

c. Miningand Minerals

There are 18 mining sites and 21 quarries within the Cow Creek WAU. During earlier times mining for
gold and nickel wasof mgor interest. The Nickd Mineon Nickel Mountain and the Siver Butte Mineare
located in the WAU. There are dill some smal mining operations occurring in the WAU. Foreign
competition has made the mining of nicke unprofitable a thistime.
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The Silver Butte Mine was discovered in 1910, mining operations continued until 1936. In 1990, the
Oregon Department of Geology and Minera Industries(DOGAMI) issued an operating permit to Formosa
Exploration, Inc. for the Silver Butte Mine. The mine produced gold, slver, copper, and zinc. The mine
was Oregon's only operating copper mine and only significant producing underground mine.

Patented lands cover 1,460 acresin threeblocks. Theblocksarelocatedin T31S, R6W, sections 13, 23,
26, and 27 and in T32S, R6W, sections 5 and 8.

Discharges from the Silver Butte Mine probably have been negatively affecting Middle Creek for
gpproximately 80 years. Basdline data was collected, concerning metals and pH levelsin Middle Creek
and the South Fork of Middle Creek, before Formosa started operations in 1990. In May 1988, tests
found metd levels below or near detection limitsin the South Fork of Middle Creek, but the copper leve
inMiddle Creek exceeded the Oregon State water quality standards. The pH levelsin Middle Creek were
7.0 and 7.4 in the South Fork of Middle Creek. A survey indicated the presence of fishin Middle Creek
prior to Formosa starting operations.

Production at the mine ceased in August 1993 after Formosa Exploration received a Closure Order from
the Oregon Department of Geology and Mineral Industries and a Notice of Noncompliance from the
Oregon Department of Environmental Qudlity.

A spill contaminated the maingem of Middle Creek with an estimated 20 tons of pyrite and other metal-
bearing sulfide minerds. Mogt of the contaminated material was contained behind the first road crossing
below the mine but was spread over about 4,000 feet of stream length. While most of the sulfide
contaminantswere trgpped behind the 31-6-28.0 road, small quantitieswere readily visible one mile down
gream of the culvert and the creek is effectively "dead" with no Sgns of life farther down stream. A fish
survey in the summer of 1993 showed no fish in Middle Creek above the confluence with the South Fork
of Middle Creek.

An ingpection by DOGAMI on March 14, 1994 detected no fishor aquatic insectsin approximately two
miles of stream between the end of the sulfide materids and where the South Fork of Middle Creek and
Middle Creek join. Three dead fish were found fifty feet below the confluence of Middle Creek and the
South Fork of Middle Creek on March 17, 1994.

The aulfides were removed from Middle Creek, the process aso removed dl organic materid from the
stream bed. The organic materia may have filtered metals from the sream. On May 11, 1994, after the
cleanup, the pH in Middle Creek ranged from 7.2 to 7.5 and 7.4 in the South Fork of Middle Creek. On
June 8, 1994 one salamander was reported in Middle Creek, but there were no macro-invertebratesand
the pH was 6.6 in Middle Creek.

Drainage pipes indaled during reclamation of the mine failed and water drained into Middle Creek.
Benthic invertebrate monitoring of Middle Creek in 1994 and 1995 indicated the macro-invertebrate
community in the creek was severely impacted from metals. Recovery of intolerant or long-lived taxawas



15

not evident in 1995. Compared to 1989 data there was a substantia drop in taxa richness in the
invertebrate groups that could be compared between data sets.

Water from amine adit was draining into Middle Creek according to aletter from DOGAMI on March
19, 1996. However, in a status update dated April 1996, no clear relationship had been established
between zinc, copper, or pH va ueswith stream cleanup, adit water, discharges, or precipitation. Thedata
did show an annud fluctuation with higher metd vaues during the winter. Metd vaues were generdly
higher in the two winters after cleanup was completed, but the background vaues in the South Fork of
Middle Creek also rose dramdticdly. After numerous years of abnormaly dry wesather, larger amounts
of metals were probably being flushed from drainages which have anonymoudy high metd vaues. It may
be that the mine is not the sole contributor of metas to Middle Creek.

The drain field was reconstructed in November 1996. On January 14, 1997 thewater wasclear in Middle
Creek and there was no precipitate on rocks in the stream. The pipes and drain field appeared to be
working. Water quality samplestaken in January 1997 showed someof thelowest metalsin Middle Creek
since the mine closed.

The congtruction of roads within the Cow Creek WAU has led to the development and mining of rock
quarriesto provide surfacing materid. Surfacing rock will continueto bein demand in thisWAU and may
be used to reduce sediment and soil erosion through upgrading roads.

d. Recreation

The mix of land ownership, topography, forest types, and stand ages determinesthe recrestion uses of the
area. Thereisone desgnated recreation site within the WAU. Specia Use Permits are not required for
recregtion use in the WAU.

The Recreation Opportunity Spectrum (ROS) designation for the Cow Creek WAU is listed as Roaded
Naturd, characterized by a natura appearance yet still accounting for the moderate evidence of man.
Resource modification and utilization practices are evident, but harmonize with the natural environment.
Rudtic facilities are provided for user convenience aswell asfor safety and resource protection. Facilities
are designed and congtructed to provide for conventional motorized use.

The predominant Off Highway Vehicle (OHV) designation in the RMP for the Cow Creek WAU is
‘Limited' to existing roadsand trails. Under thisdesignation, existing roads and trails are open to motorized
access unless otherwise identified (e.g. hiking trails). Licensed vehicles may use maintained roads and
naturd surface roads and trails, however, registered OHVs such as All Terrain Vehicles (ATVs) and
motorcycles not licensed for the public roads may only use existing roads and trail sthat are not maintained
(graveled). Onehundred and sixty acresof land along Bestty Creek known asthe Begity Creek Research
Natura Areais'Closed to OHV travd for Site protection due to the fragileness of the site.
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The Cow Creek corridor isa Specia Recrestion Management Area (SRMA), but the remainder of the
Watershed Andysis Unit fals within the South River Extensive Recreation Management Area (ERMA).
Within the SRMA, recregtion is mainly in developed Stes or areas offering interpretive opportunities,
intended to limit impact. Within the ERMA, recreation is mainly unstructured and dispersed requiring
minima recreation investment. The Extengve Recreation Management Area, which conditutes the bulk
of the BLM adminigtered land in the WAU, gives recregtion visitors the freedom of choice with minimal
regulatory condraints.

The Cow Creek WAU contains Class Il and Class IV Visua Resource Management (VRM)
classfications. Under VRM Classl|, low levelsof changeto existing landscape characteristicsarealowed,
whereas VRM Class 1V dlows for mgor modifications. Class |1 lands are those lands within the SRMA
whicharewithin /4 mile on either sde of Cow Creek. Outside of the 1/4 milemargins, landsare classified
asVRM Class1V. The objective of ClassIV landsisto provide for management activitieswhich require
magor modifications to the existing character of the landscape. Theleve of changeto the character of the
landscape can be high. Management activities may dominate the view and may be the mgor focus of the
viewer's attention. However, every attempt should be made to minimize the impact of these activities
through careful location, minima disturbance, and repegting the basc eements of form, line, and texture.

Forms of recrestion commonly observed in the Cow Cresk WAU include driving for plessure, hunting,
photography, picnicking, camping, target shooting, and gethering (berries, flowers, mushrooms, greens, and
rocks). Some of the most popular areas used for these forms of recreation include driving for pleasure
aong the Cow Creek Road whichisaBack Country Byway; the Gold Panning Areain T31SR8W section
35 used for public gold panning and picnicking; a camping, gold panning, and weter play area a Idand
Creek in T31SR7W section 1; and asummer water play areaat Rattlesnake Creek in T30S R6W section
31.

Potentia recreation development includes a public gold panning, day use, primitive campground, and
watchable wildlife site dong Idand Creek in T31S R7W section 1; atrailhead for the Cow Creek Bluffs
Trall in T30S R7W section 35 near Doe Creek; a public gold panning Ste, trail head for the Cow Creek
Bluffs Trail, and watchable wildlife Ste for sdmonidsaong Iron Mountain Creek in T31S R7W section 4;
the SAt Creek Trall through Jeffrey Pine stands on serpentine based soils in T30S R6W section 19 and
T30SR7W sections24,25,26, and 35; and the Cow Creek Bluffs Trail through the bluffs overlooking Cow
Creek in T30S R7W sections 27,32,33,34, and 35, and T31S R7W sections 4 and 5.

The Cow Creek corridor has the most diverse potential for recreation within the South River Resource
Area. It currently containsthe Back Country Byway, Public Gold Panning Area, aportion of the Glendde
to Powers Bikeway, and numerous dispersed use areas. With its scenery dong the waterway and the
agphdt surfacing through forested lands, it will continue to hold its dlure to the generd public. Glendde
economic development groups have considered nominating Cow Creek to the Oregon State Scenic Tour
Route system.  With the existing and potentid recreation uses aong the corridor, it would be wise to
consder recregtiond vaue in pending plans for the other resource uses within the WAU.
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B. Vegetation
1. Historical Perspective and Reference Vegetation Conditions

A map in the Roseburg Digtrict BLM Geographic Information System (GIS) gives generd forest type
descriptions of vegetation in 1936 for Douglas County in terms of diameter class and species(seeMap 4
and Table 2). Although the map scae is large and lacks detail, the type map may be used to compare
vegetation conditions in 1936 with current vegetative conditions.

The 1936 diameter classes may be corrdated to current age classes. The 0to 6 inch diameter classesare
correlated with stands between 0 and 30 years old. These classes are labeled Early Serd. Diameter
classes 6 to 20 inches are corrdated to stands between 30 and 80 years old. These classes are labeled
Mid Serd. Diameter classes greater than 20 inches are correlated to stands greater than 80 years old.
Theseclassesarelabded Late Serd. Agricultura land wasdsoidentified in the 1936 vegetation type map.
The agricultural land may be corrdated with the nonforest lands used in the current vegetation type
descriptions.

In 1936, therewas less fragmentation of age classesover theland. All structura dassesranging from early
to late seral were represented in large blocks. The Cow Creek Watershed Analysis Unit was considered
to be 15% in agriculturd land, 6% early serd, 19% in mid serd, and 61% in late serd in 1936.

a. FireHistory and Natural Fire Regimes

Fire has been an important disturbance factor in Pacific Northwest forests for thousands of years. The
"unmanaged” or "natura” forests, thosethat devel oped beforewidespread logging or fire protection existed,
were initiated by fire and most have been dtered by fire since establishment. Early accounts suggest that
fireswere sometimes infrequent and sometimes common; sometimeskilled al the trees and sometimes [ eft
the mature trees unscathed (Agee 1990).

Fire regimes of the Pacific Northwest have been described by Agee (1981). Fire regimes are broad,
artificidly grouped categories, which overlap considerably with one another. Forests are consdered to
have asmilar fireregimewhen firesoccur with smilar frequency, severity, and extent. Effectsof forest fires
can be more precisaly described if areas can be grouped by fire regimes. The Cow Creek WAU is
consdered to have a high-severity regime; where fires are very infrequent (more than 100 years between
fires) and are usudly high-intensity, stand replacement fires. High-severity fire regimes typicaly occur in
cool, moist forest types. In high-severity fire regimes, fires occur under unusua conditions such as during
drought years, during east wind wegther events (hot and dry foehn winds), and with an ignition source such
aslightning. Firesare often of short duration (days to weeks) but of high intensity and severity (Pickford
et al. 1980). Most of the Roseburg BLM Didtrict administered lands are classfied as being in the high-
severity fireregime, whichiscommon to the coastal mountainsof Oregon, the middleto northern Cascades,
the Olympic Mountains, and other typica westside forests.
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Table2. Cow Creek WAU 1936 Vegetation.
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Agricultural Early Seral Mid Sera Late Seral
Lands (< 6" DBH) (6 - 20" DBH) (> 20" DBH)
Area Acres % Acres % Acres % | Acres % Total

Jerry Creek 1,837 47 0 0 1518 | 39 523 | 13 3,878
Judd Creek 1,523 42 0 0 166 5 1974 | o4 3,663
Lane Creek 819 42 0 0 75| 37 02 21 1,936
Nickle Mountain 15 1 76 6 1223 | 93 0 0 1,314
Riddle 3,955 91 0 0 411 9 0 0 4,366
Tri City North 1,624 58 0 0 792 | 28 369 | 13 2,785
Tri City South 2,765 78 0 0 723 | 20 59 2 3,547
Weaver 1,903 62 0 0 906 | 29 274 9 3,083
Lane-Judd Subwatershed 14,441 59 76 0 6454 | 26 3601 | 15 24572
Beatty Creek 148 6 520 | 22 1553 | 66 129 5 2,350
Buck Creek 0 0 152 5 738 | 23 2349 | 73 3,239
Doe Creek 378 9 268 6 1577 | 37 1987 | 47 4,210
Iron Mountain 0 0 12 0 380 | 15 2217 | 85 2,609
Island Creek 116 3 0 0 555 | 16 2901 | 81 3572
Paten Creek 0 0 36| 14 1313 | 59 588 | 27 2,217
Salt Creek 0 0 86 3 1,029 | 38 1567 | 58 2,682
Lower Cow Creek 642 3 134 6 7145 | 34| 11,738 | 56 20,879
Subwatershed

Cattle Creek 0 0 276 8 396 | 11 2980 | 82 3,652
Little Dads Creek 0 0 0 0 227 | 10 2032 | 90 2,259
Table Creek 0 0 732 | 13 2990 | 53 189 | 34 5,621
Middle Cow Creek 0 0 1,008 9 3613 | 31 6911 | 60 11,532
Subwatershed

Darby Creek 0 0 549 | 16 197 6 2617 | 78 3,363
Dutchman Creek 0 0 54 | 18 0 0 2343 | 8 2,847
Lower Union 0 0 108 4 163 6 2,647 91 2,918
Tough Cow 0 0 1306 | 39 42 1 1972 | 59 3,320
Upper Union 0 0 0 0 0 0 5245 | 100 5,245
Upper Cow Creek 0 0 2467 | 14 402 2| 14824 84 17,693
Subwatershed
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Agricultural Early Seral Mid Sera Late Seral
Lands (< 6" DBH) (6-20" DBH) (> 20" DBH)
Area Acres % Acres % Acres % | Acres | % Total

Audie Creek 0 0 132 6 33 2 2230 | 93 2,400
Buck Martin 0 0 A 1 0 0 2237 | 9 2,271
Cedar Smith 0 0 8 0 0 0 2450 | 100 2,458
Hare Creek 0 0 211 9 913 | 39 1199 | 52 2,323
Lower Middle Creek 0 0 32 1 35 1 2321 97 2,388
Martin Creek 0 0 A7 | 10 748 | 21 2387 | 69 3482
Lower Middle Creek 0 0 764 5 1734 | 11| 12824 | &4 15322
Subwatershed

Gravel Brush 0 0 0 0 0 0 2,776 | 100 2,776
Panther Peavine 0 0 73 3 0 0 2284 | 97 2,357
South Fork Middle Creek 0 0 186 4 148 4 3823 R 4,157
Upper Middle Creek 0 0 297 | 13 0 0 2014 | 87 2,311
Upper Middle Creek 0 0 556 5 148 1| 10897 A 11,601
Subwatershed

Catching Creek 501 14 271 7 39 1 2827 | 78 3,638
Council Creek 110 4 127 4 517 | 18 2,100 74 2,854
Mitchell Creek 901 2 0 0 1040 | 25 2206 | 53 4,147
Russel Creek 482 11 0 0 56| 14 3172 75 4,250
Shoestring 514 28 0 0 831 | 45 505 | 27 1,850
Russel Creek 2,508 15 398 2 3023 | 18| 10810 | 65 16,739
Subwatershed

Cow Creek Watershed 17,591 15 6,623 6 2519 | 19| 71605| 61| 118338
Anaysis Unit
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Other fire regimes exist within the Cow Creek WAU. Lower devations along Cow Creek have more
open, grass covered forest types that trangtion to Western hemlock/Douglas-fir forests. The trangition
occurs with changes in aspect and eevation.

Accuratefirereturnintervashave never been caculated in Pacific Northwest forests, becausetheintervals
between firesarelong and may not be cyclic (Ageeand Flewelling 1983). On drier Sites, forestsmay burn
every 100 to 200 years. Fahnestock and Agee (1983) estimated the regional average at 230 years.
Douglasir beginsto be replaced by the more shade tolerant western hemlock at approximately 250 years
old and continues until about 700 to 1,000 yearsold, when the western hemlock dominatesthe stand. The
cyde from Douglas-fir to western hemlock israrely completed because fires, which create stand openings
dlowing DouglasHir to regenerate, usualy occur before Douglas-fir disappears from the stand (Agee
1981).

b. Recent FireHistory

Fire suppression during the past 75 years has been successful a minimizing the number of forested acres
logt to wildfire. During this same period prescribed fire has been used extensvely. The pattern of
prescribed fire use hasevolvedinthelast 50 years. Origindly, prescribed firewas used dmost exclusively
for reducing firehazard. Morerecently the emphas shas shifted to using prescribed firefor Ste preparation
prior to reforestation (Norris 1990).

Lightning is the primary natura source of forest fires in the world. Although the Pacific Northwest has
relatively mild thunderstorm activity compared to the southeastern United States, the average annuad
number of lightning caused fires is greater in the West because less precipitation accompanies the
thunderstorms (Agee 1993). Considerable variation in thunderstorm tracking patterns exists from year to
year and from storm to storm, some being widespread and others conssting of locdized events (Morris
1934). The lightning strike frequency map (Map 5) shows less than 1 lightning strike per year occurred
over most of the Roseburg Didtrict during the four year period from 1992 to 1996. This map graphicaly
displays thewidespread and random distribution of lightning across Douglas County but givesno indication
of which lightning strikes may have ignited wildfires.

Map 5. Number of Lightning Strikes in Douglas County from 1992 to 1996.
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The 1987 Buck Creek Firein the Lower Middle Creek Subwatershed is an example of a stand replacing
firethat has affected how age classesare distributed. It was started by lightning and burned approximately
1,486 acres. From 1980 to 1994 there were 36 fires within the Cow Creek WAU that burned
approximately 2,872 acres. Mogt of the fires were caused by lightning.

Nineteen elghty-saven was the most severe fire year in the last 50 years, and one of the two worgt in the
last 120 years, yet the acreage burned was only 30 percent of the average acreage historically burned by
wildfirein Oregon. Modern fire suppresson and fire management strategies have had a profound effect
onnaturd firefrequency and intensity, Species composition, vegetative density, and forest structurein many
forests in the Pacific Northwest (Norris 1990).

The combined effects of fire suppression, timber harvesting followed by prescribed burning, and occasiond
wildfires have shaped current forest conditionsin the Cow Creek WAU. Discussing theseforestsinterms
of naturd fire regime hdps explan why species compostion and forest dendty has changed with human
management, dating back thousands of years when native Indians set fires as ameans of improving aress
for foraging. In many forests of the West, years of successful fire suppression have created unnatura fuel
accumulaions causing firesto be more destructive, burning with greater intensity and in fireregimeswhere
stand replacement fires would rarely occur ina*“naturd” forest. Forest hedth has declined in many arees
because fire has been excluded. Fire suppression has probably had little or no effect on fuel accumulation
on the westside (with the exception of southwest Oregon) where the natura fireregime hasa long return
interva (Norris 1990).

2. Current Vegetation Conditions

Vaious vegetation age classes have been documented in the Cow Creek WAU. For this andyss,
vegetation on BLM administered lands is described by the age of the dominant conifer cover for each
stand. The stands are aggregated into selected age class groupings because they represent an array of
wildlife habitat types (see Table 3 and Map 6). Private lands are aggregated by the same age class
groupings, using a dominant conifer or hardwood stand age.  Acres of nonforested lands, including
agriculturd lands, are dso identified. The arrangement of these age classes on the landscape within the
WAU isaresult of historic and recent naturd (e.g., fire and blowdown), and human caused disturbance
(e.g., introduced firefor clearing, tree harvesting, road congtruction, home building, and divison of land by
draight line boundaries).

In 1997, the Cow Creek Watershed Analysis Unit iscomprised of approximately 16% in agricultura land,
30% early serdl, 19% in mid seral and 34%in late sera conditions(see Table4and Map 7). All structurd
classesranging from early to late seral are present, dthough in smaler blocks than what occurred in 1936.
Generdly, the late serd stands have been converted to early serd stands.

There is a great diversity of plant communities within the Cow Creek WAU. Vegetative diversity is
partidly the result of dramatic climatic gradients. In addition, awide variety of soils and related geologic
features directly affect locd plant distribution and the resulting plant communities. The Cow Creek WAU



Table 3. Acresby Age Classon BLM Administered Lands.
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Number of Acres by Age Class and Percent of Tota

AREA Nonforest % <5 % 10 % 20 % 30 to 40 % 50to 70 % 80t0110 | % | 120to 190 % 200 + % | TOTAL
Weaver Road 125 46 0 0 0 0 0 0 1 0 0 0 104 | 38 36 | 13 5 2 271
Tri City North 33 12 0 0 54 [ 20 0 0 48 | 17 0 0 1 0 67 | 24 72 | 26 275
Tri City South 14 5 0 0 0 0 0 0 25 | 10 8 3 142 | 54 39 | 15 34 [ 13 262
Judd Creek 21 2 0 0 141 | 11 110 9 287 | 23 6 0 49 4 358 | 29 263 | 21 1,236
Lane Creek 6 1 0 0 116 | 26 87 19 20 4 0 0 126 | 28 32 7 59 [ 13 447
Riddle 3 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Jerry Creek 0 0 0 0 8 3 11 4 111 | 43 0 0 14 5 13 5 104 | 40 260
Nickle Mountain 1 1 0 0 0 0 0 0 1 1 0 0 0 0 31| 29 75 | 70 107
Lane-Judd 203 7 0 0 319 | 11 208 7 493 | 17 14 0 436 | 15 576 | 20 612 | 21 2,861
Subwatershed
Beatty Creek 14 2 0 0 2 0 0 0 0 0 0 0 0 0 665 [ 95 17 2 698
Doe Creek a7 4 0 0 140 | 13 251 24 195 | 19 0 0 14 1 65 6 337 | 32 1,049
Salt Creek 47 6 0 0 85 | 11 107 14 18 2 29 4 40 5 240 | 32 178 | 24 743
Island Creek 154 11 0 0 170 | 12 256 18 8 1 106 7 0 0 40 3 716 | 49 1,448
Buck Creek 45 3 0 0 172 | 12 184 13 0 0 0 0 22 2 204 | 15 750 | 54 1,377
Paten Creek 276 26 0 0 2 0 0 0 0 0 7 1 70 7 348 | 33 365 | 34 1,068
Iron Mountain 93 7 0 0 81 6 177 13 0 0 4 0 0 0 0 0 970 | 73 1,325
Lower Cow Creek 676 9 0 0 652 8 975 13 221 3 146 2 146 2 1,562 | 20 3,333 | 43 7,708
Subwatershed
Table Creek 388 16 0 0 114 5 56 2 147 6 46 2 360 | 15 406 | 16 963 | 39 2,479
Little Dads Creek 56 5 0 0 269 | 22 153 13 0 0 27 2 112 9 0 0 582 | 49 1,199
Cattle Creek 61 3 0 0 193 | 11 143 8 192 | 11 0 0 152 9 178 | 10 838 | 48 1,757
Middle Cow Creek 505 9 0 0 576 | 11 352 6 339 6 73 1 624 | 11 584 | 11 2,383 | 44 5,435

Subwatershed
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Number of Acresby Age Class and Percent of Tota

AREA Nonforest % <5 % 10 % 20 % 30 to 40 % 50 to 70 % 80 to 110 % 120 to 190 % 200 + % | TOTAL
Lower Union 10 1 0 0 307 | 23 133 10 137 10 0 0 111 8 0 0 634 | 48 1,332
Upper Union 7 0 0 0 428 | 21 386 19 458 22 37 2 110 5 85 4 529 | 26 2,039
Darby Creek 30 2 0 0 248 | 15 29 2 27 2 13 1 97 6 0 0 1,265 | 74 1,709
Dutchman Creek 26 2 0 0 172 | 12 0 0 14 1 0 0 37 3 67 5 1,109 | 78 1,426
Tough Cow 39 2 0 0 163 9 133 7 0 0 0 0 227 | 12 204 | 11 1,145 | 60 1,912
Upper Cow Creek 112 1 0 0 1,318 | 16 681 8 636 8 50 1 582 7 356 4 4,682 | 56 8,418
Subwatershed
Hare Creek 2 0 0 0 299 | 24 0 0 78 6 0 0 300 | 24 168 | 14 392 | 32 1,238
Audie Creek 0 0 0 0 107 | 10 194 19 174 17 0 0 98 9 71 7 396 | 38 1,040
Cedar Smith 3 0 0 0 125 | 12 89 8 0 0 0 0 118 | 11 21 2 719 | 67 1,074
Lower Middle Creek 0 0 0 0 263 | 27 36 4 168 | 17 0 0 2 0 62 6 446 | 46 976
Buck Martin 4 0 0 0 655 | 52 17 1 111 9 0 0 120 9 0 0 364 | 29 1,270
Martin Creek 0 0 0 0 192 | 15 92 7 35 3 4 0 178 | 14 0 0 759 | 60 1,259
Lower Middle Creek 9 0 0 0 1,641 | 24 428 6 566 8 4 0 816 | 12 322 5 3,076 | 45 6,857
Subwatershed
Gravel Brush 0 0 0 0 105 | 10 261 24 184 | 17 3 0 9 1 69 6 455 | 42 1,086
Upper Middle Creek 25 2 0 0 62 6 164 15 11 1 36 3 195 | 18 42 4 533 | 50 1,068
Panther Peavine 0 0 0 0 237 | 20 100 8 63 5 0 0 113 9 113 9 580 | 48 1,206
South Fork Middle 18 2 0 0 251 | 27 55 6 49 5 22 2 102 | 11 51 6 370 | 40 917
Creek
Upper Middle Creek 43 1 0 0 655 | 15 580 14 307 7 61 1 419 | 10 275 6 1,938 | 45 4,277

Subwatershed
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Number of Acresby Age Class and Percent of Tota

AREA Nonforest % <5 % 10 % 20 % 30 to 40 % 50 to 70 % 80 to 110 % 120 to 190 % 200 + % | TOTAL
Council Creek 0 0 0 0 243 | 23 184 17 111 10 20 2 0 0 36 3 471 | 44 1,065
Catching Creek 1 0 0 0 60 4 39 2 75 5 295 19 50 3 40 3 1,007 | 64 1,567
Russel Creek 17 1 0 0 106 6 384 20 374 | 20 6 0 87 5 291 | 15 625 [ 33 1,889
Shoestring 0 0 0 0 139 | 26 1 0 4 1 0 0 40 8 31 6 317 | 59 533
Mitchell Creek 65 4 0 0 64 3 107 6 295 | 16 251 14 50 3 111 6 896 | 49 1,840
Russel Creek 83 1 0 0 612 9 715 10 859 | 12 572 8 227 3 509 7 3,316 | 48 6,894
Subwatershed
Cow Creek 1,631 4 0 0 5,773 | 14 | 3,939 9 3,421 8 920 2 3,250 8 4,184 | 10 [ 19,340 | 46 | 42,450
Watershed Analysis

Unit
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Table4. Cow Creek Watershed Analysis Unit 1997 Age Class Distribution.
Nonforest Early Sera Mid Sera Late Seral
(Oto30Years (31to 80 YearsOld) | (80+ YearsOld)
Old)
Area Acres % Acres % Acres % Acres % Total

Jerry Creek 1,968 51 263 7 1,093 28 556 14 3,880
Judd Creek 1,272 35 314 9 942 26 1,133 31 3,661
Lane Creek 616 32 298 15 634 33 387 20 1,935
Nickle Mountain 598 45 0 0 415 32 302 23 1,315
Riddle 3105 71 123 3 936 21 201 5 4,365
Tri City North 1,296 47 181 7 1,052 38 255 9 2,784
Tri City South 2,449 69 63 2 797 22 237 7 3,546
Weaver 1474 48 293 10 826 27 487 16 3,080
Lane-Judd Subwatershed 12,778 52 1,535 6 6,695 27 3558 14 | 24566
Beatty Creek 452 19 58 2 263 11 1578 67 2,351
Buck Creek 142 4 1,584 49 113 3 1,398 43 3,237
Doe Creek 378 9 2,390 57 520 12 925 22 4213
Iron Mountain 143 5 1331 51 71 3 1,063 41 2,608
Island Creek 209 6 1,385 39 692 19 1,285 36 3571
Paten Creek 460 21 260 12 179 8 1,317 59 2,216
Salt Creek 241 9 914 34 169 6 1,358 51 2,682
Lower Cow Creek 2,025 10 7,922 3 2,007 10 8924 43 | 20,878
Subwatershed

Cattle Creek 91 2 1,900 52 40 1 1621 44 3,652
Little Dads Creek 89 4 833 39 326 14 960 43 2,258
Table Creek 1,061 19 957 17 764 14 2,839 51 5,621
Middle Cow Creek 1,241 11 3,740 32 1,130 10 5,420 47 11,531
Subwatershed

Darby Creek 69 2 1,418 4?2 43 1 1834 55 3,364
Dutchman Creek 75 3 973 A 225 8 1573 55 2,346
Lower Union 16 1 1,735 59 201 7 965 33 2917
Tough Cow 95 3 %61 29 2 0 2,261 68 3,319
Upper Union 7 0 1,575 30 2,751 52 911 17 5,244
Upper Cow Creek 262 1 6,662 38 3222 18 7544 43 17,690
Subwatershed




Table4. Cow Creek Watershed Analysis Unit 1997 Age Class Distribution.

28

Nonforest Early Sera Mid Sera Late Seral
(Oto30Years (31to 80 YearsOld) | (80+ YearsOld)
Old)
Area Acres % Acres % Acres % Acres % Total

Audie Creek 15 1 1,127 47 124 5 1,133 47 2,399
Buck Martin 7 0 1,661 73 114 5 488 21 2,270
Cedar Smith 9 0 1,161 47 390 16 897 37 2457
Hare Creek 17 1 776 33 92 4 1,439 62 2,324
Lower Middle Creek 1 0 1,513 63 2 0 872 37 2,388
Martin Creek 6 0 1,087 31 274 8 2,115 61 3,482
Lower Middle Creek 55 0 7,325 48 996 7 6,944 45 | 15320
Subwatershed

Gravel Brush 4 0 1,626 59 493 18 654 24 2,777
Panther Peavine 0 0 1,220 52 49 2 1,087 46 2,356
South Fork Middle Creek 23 1 2,661 64 660 16 811 20 4,155
Upper Middle Creek 74 3 952 41 192 8 1,04 a7 2,312
Upper Middle Creek 101 1 6,459 56 1,394 12 3,646 31 | 11,600
Subwatershed

Catching Creek 431 © 348 10 1,768 49 1,091 30 3,638
Council Creek 250 9 1,007 35 716 25 883 31 2,856
Mitchell Creek 878 21 330 8 1,885 45 1,052 25 4,145
Russel Creek 478 11 601 14 2135 50 1,035 24 4,249
Shoestring 544 29 141 8 77 42 389 21 1,851
Russel Creek 2,581 15 2427 14 7,281 43 4,450 27 16,739
Subwatershed

Cow Creek Watershed 19,043 16 36,070 30 22,725 19 40,486 34 | 118324
Analysis Unit




Map 7. Cow Creek Watershed Analysis Unit
1997 Age Class Distribution
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isin an area of climatic trangtion between the mild Willamette Vdley and hot Mediterranean dimate of
northern California within the Klamath Mountain Physiographic Province described by Franklin and
Dyrness (1984).

Vegetative zones are distinct geographical subdivisonswithin the broader regiona delinestions described
by Franklin and Dryness (1984). Using vegetative zones alows a person to focus on specific geographica
differencesin climate or vegetation and to generdize complex loca vegetation patterns. Vegetation zones
may cover large geographical areas, but dways have a sngle set of potentid native plant communities
repeated throughout the zone. Vegetative patterns are usudly predictable within zones since they are
related to local landscape features such as aspect, soil, and landform.

The array and landscape pattern of plant communities in the Cow Creek WAU was characterized from
the Natural Resources Conservation Services Soil Survey report. Six vegetative zoneshave beenidentified
withinthe Cow Creek WAU (Hickman 1994). They includethe Grand fir, Tanoak, Douglas-fir/Chinkapin,
Interior Valeys and Foothill, Cool Douglas-firlWestern Hemlock, and Western Hemlock Zones. The
percentage of each Vegetative Classfication within the Cow Creek WAU is shown in Chart 3.

Chart 3. Vegetative Classification
Cow Creek Watershed Analysis Unit

DF/GC 9% DF/WH 6%

Legend
|:| Grand fir Zone (GF) |:| Tanoak Zone (TO)
Douglas-Fir/Chinkapin Zone (DF/GC) Interior Valleysand Foothill Zone
Cool Douglas-Fir/W.Hemlock Zone (DF/WH) Western Hemlock Zone (WH)

a. Grand Fir Zone

The Grand Fir Zone forms a trangition between moist hemlock forests and the drier centrd valeys. This
zone makes up about 36% of the land base in the central portion of the Cow Creek WAU. This area of



31

mountains and foothills receives 40 to 55 inches average annua precipitation. Elevation remains below
about 3,200 feet.

Douglas-fir dominates the older stands with grand fir common on the northern dopes and absent or minor
on the south dopes. Golden chinkapin occurs regularly on north aspects, with Pacific madrone and
occasiondly Cdiforniablack oak on south aspects. Incense cedar is often present. The areais generdly
too dry for western hemlock except in some drainages or on very moist north dopes.  Serpentine soils
present are unique and these areas do not necessarily fit the criteriafor the Grand Fir Zone.

Thereare numerousvaleys, south dopes, and foothill areaswithin the zone where droughty, clayey, or wet
soils favor white oak savanna and restrict the development of coniferous forests. This probably explains
the higtory of tree clearing and farming that has taken place in the past in these aress.

Understory shrubs include sala, cascade Oregongrape, western hazel, creambush oceanspray, red
huckleberry, western prince’ s pine, whipplevine, yerba buena and hairy honeysuckle. On south dopes,
grasses and Pacific poison oak become more abundant, and red huckleberry, cascade Oregongrape and
sda become minor.

The portion of the Grand Fir Zonein the Cow Creek WAU resembl esvegetation in Josephine and Jackson
Counties and overlaps the Klamath Mountain Geologic Province. Geologicd differences and climatic
changesresult in theincreasingimportance of Californiablack oak, sugar pine, ponderosapine, canyonlive
oak, incense cedar, and grasses.

b. Tanoak Zone

The Tanoak Zone occurs in the southwest portion of the Cow Creek WAU and occupies about 18% of
the land. This represents the northern tip of the Tanoak Zone that extends south into northern Cdifornia.
The average annud precipitation ranges from about 45 to 75 incheswith devationsup to 3,200 feet. The
Tanoak Zone appears to have a warmer climate with greater growing season moisture stress than the
Grand Fir Zone.

DouglasHir is the dominate species dong with the tree form of tanoak on the north aspects and the shrub
form on south aspects. It issmilar to the Grand Fir Zonein species composition, except for the presence
of tanoak. However, sugar pine, ponderosa pine, incense cedar, California black oak, Pacific madrone,
and canyon live oak are more important here.

Shrub cover is much like that of the Grand Fir Zone except for the addition of evergreen huckleberry and
scattered occurrences of Pacific rhododendron on north aspects. The competitive nature of aggressive
hardwoods hasimportant impacts on forest management. Tanoak readily sprouts after cutting or burning,
aong with Pacific madrone which is nearly aways present.
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c. Douglasfir/Chinkapin Zone

The Douglas-fir/Chinkapin Zone occurs east of the Tanoak Zone in the southern portion of the Cow Creek
WAU and occupies about 9% of the land. Thisrepresentsthetip of alarger geographica areaextending
south into northeastern Josephine County and northwestern Jackson County. The average annua
precipitation ranges from about 35 to 60 inches with eevations ranging up to 3,200 fest.

DouglasHir isthe dominant climax species on dl typica upland dopes except for shdlow soils, and soils
with high amounts of rock fragments where Oregon white oak, canyon live oak or drought tolerant shrubs
occur. On south dopes, Douglas-fir and madrone may be found with Cdifornia black oak, canyon live
oak, sugar pine, ponderosapine and incense cedar. Grand fir isgeneraly abosent in the uplands but occurs
frequently in the valeys, such asin the Glendde-Azdeaarea. Thisisnot typicd of the zone and probably
represents a trangtion from the Grand Fir Zone.

d. Interior Valleysand Foothill Zone

The Interior Valeys and Foothill Zone occurs in the northern portion of the Cow Creek WAU and
occupies gpproximately 27% of the land. Much of the zone is composed of hills and low mountains
extending into the interior from both the Cascade Mountains and Coast Mountain Range. The average
annud precipitation ranges from about 35 to 50 inches.

This zone is separated ecologicaly from the adjacent vegetative zones by its dry, warm climate, the high
proportion of hardwoods in the uplands, and the absence of indicator species from the Grand Fir Zone.
Uplands with the most favorable soils have coniferous forests, while the more droughty soils support
hardwood dominated stands. Some shallow dopes support only scattered Oregon white oak and grass
or shrubs such aswedge eaf ceanothus and Pecific poison oak. Serpentine soilsfound here are unique and
are not congstent with the criteria characterizing the zone.

Undergtories on bottom lands vary with soil conditions but usualy contain common snowberry and Pecific
poison oak. Some areas were naturaly treeless meadows.

e. Cool Douglas-fir/Hemlock Zone

The Cool Douglas-fir Zone occurs at the south end of the WAU where western hemlock is absent. The
Cool Hemlock Zone occurs near Silver Butte where soils support western hemlock aswell as DouglasHir.
Some areas include sporadic occurrences of western redcedar, incense cedar, sugar pine, Pacific yew
and/or white fir. Canyon live oak is found on soils with high amounts of rock fragments. Rhododendron,
Oregon grape, sadld, chinkapin, and red huckleberry occur in the understory.

This zone occupies high e evations on mountain peaks and ridges, generdly above 3,000 feet. Theaverage
annud precipitation range is estimated to be between 50 and 120 inches, much of it coming in the form of
snow. This zone makes up avery smal percentage (about 6%) of the Cow Creek WAU.
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Forest managers can expect lower tree growth rates, climatic limitations for regeneration, and severe
competition from evergreen shrubs in this zone. Aress burned or with the overstory removed develop
dense brush fidlds.

f. Western Hemlock Zone

This zone occupiesavery small percentage (<5%) of the Cow Creek WAU. Elevationsrange upto 3,200
feet. The average annua precipitation is estimated to range from 55 to 120 inches.

DouglasHir is the dominant speciesin the stand. Western hemlock isasignificant understory or overstory
dominant speciesin older stands on north aspectsthroughout the zone. 1t may be present in minor amounts
on south aspects. Grand fir is often an understory or overstory component. Western redcedar and
chinkapin also occur. Red dder, bigleaf maple and cascara buckthorn occur in favorable locations.
Understory species include western sword fern, oxalis, vine maple, current, western hazel, creambush
oceangpray, Pacific rhododendron, sald, red huckleberry, cascade Oregongrape and some evergreen
huckleberry.

Forest managers may encounter a variety of competitive evergreen and deciduous shrubs in tree
regeneration efforts. Red ader is especidly aggressive after fires or overstory remova on many north

aspects.

g. Insectsand Diseases

I nsects and pathogens are activein the Cow Creek WAU. Insectsand diseases may cause both large and
amadl-scae disturbances across the landscape. The magnitude of insect and disease-related disturbance
is greatly influenced by tree species composition, age class, stand structure, and history of other
disturbancesonthesamesite. White pineblister rust and Port-Orford Cedar root disease are two diseases
that are not native to the region. These two diseases are causing the most concern in the Cow Creek
WAU, at thistime,

White pine blister rust isan introduced disease caused by the fungusCronartium ribicola. It effectsal five-
needle pines, including sugar pine which occurs in the Cow Creek WAU. Tree improvement programs
have developed rust resstant sugar pine trees that can tolerate infection by the fungus.

Infections may predispose large trees to attack from bark beetles. Sugar pinesin overstocked stands are
particularly vulnerable. Mortdity of large sugar pinesin overstocked stands, due to fire suppression, has
been observed in another part of the Resource Area. This has not been observed in the Cow Creek
WAU, but is something that may occur in the future.

Port-Orford Cedar root diseaseis caused by the introduced fungus Phytophthora |aterdis. The pathogen
was firgt reported killing nursery stock around Sesttle, Washington in 1923 and appeared in the native
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range of Port-Orford Cedar (POC) in 1952. Phytophthora |aterais has spread throughout much of the
range of Port-Orford Cedar in Oregon and Northern Cdifornia. In virtudly dl cases, infection of Port-
Orford Cedar by Phytophthora laterdis occurs in areas where obvious avenues for water borne spore
dispersa exids. Infection is highly dependent on the presence of water in the immediate vicinity of
susceptible treeroots. High risk areasfor infection are stream courses, drainages, or low lying areasdown
dope from adready present infection centers or below roads and trails where new inoculum may be
introduced (Southwest Oregon Forest Insect and Disease Technica Center 1995). Port-Orford Cedar
are very vulnerable to infection in concave aress thet flood eesily.

Humans have been the main vectors of Port-Orford Cedar root disease. Long distance spread hasresulted
from moving infected seedlings and especialy infected soil into disease free areas. Mgor spread of the
disease has occurred through earth movement in road construction, road maintenance, logging operations,
and traffic flow on forest roads. In generd, the disease has not spread into areas where physical barriers
or the lack of access has prevented human activity in those areas, especidly during wet periods. Soil
dinging to the feet of cattle and ek has resulted in new infectionsin a few instances (Southwest Oregon
Forest Insect and Disease Technica Center 1995).

Port-Orford Cedar regeneratesprofusdly. The continuing supply of susceptible new seedlingson high-risk
gtesis likely to sustain a chronic disesse source of Phytophthora lateralis, threstening trees on more
favorable Stes.

Pacific yew can serve as a hogt for Phytophthora laterdis. Pecific yew mortdity generaly occurs only in
areas where there are infected Port-Orford Cedar. A Pacific yew reserve was established in the Little
Dads Creek Drainagewithinthe Cow Creek WAU. Thismay threaten the existence of Port-Orford Cedar
in this Drainage and help spread Phytophthora laterdis.

Port-Orford Cedar occurs in mixed conifer stands within the Cow Creek WAU. Extensive roadside
aurveys in the South River Resource Area of the Roseburg BLM during the summer of 1996 identified
where Port-Orford Cedar occurs with and without infection adjacent to roads. Sections identified from
the survey having Port-Orford Cedar with or without infection are shown on Map 8 and listed in Table5.

Port-Orford Cedar doesnot occur evenly over thelandscape. Theremay be severa milesbetween known
populations. The Cow Creek WAU contains two unique digunct subpopulations of Port-Orford Cedar.
The populationsin T30S, R6W, Section 9 and T31S, R6W, Section 33 arethefarthest East known natural
populations of Port-Orford Cedar in Oregon. Section 9 of T30S, R6W contains hedthy Port-Orford
Cedar. It should be managed to avoid introduction of the disease.

Port-Orford Cedar isfound in the Beatty Creek Research Natural Area (RNA) in T30S, R6W, Section
31. TheBestty Creek population growsasadominant overstory on unique, relaively dry, serpentine soils.
Thisisgrikingly different from theusua conditionsPort-Orford Cedar grows, whichisasaminor overstory
speciesinriparian zonehabitats. Such apopulation may be geneticaly uniquefrom the genera Port-Orford
Cedar population and may contain highly desrable genotypes. An example may be a potentid genetic
resistance to Phytophthora |ateralis.
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Upstream from the RNA is another healthy population of Port-Orford Cedar in T30S, R6W, Section 19.
This section is more susceptible to the introduction of Phytophthora laterdis due to the roads in the
headwaters of Beatty Creek. Introduction of the diseaseinto Section 19 would put the Port-Orford Cedar
in the RNA a risk. Section 19 should be managed to avoid introduction of the pathogen. Possible
mitigation may be road closures. The area could be studied for possible incluson into the RNA.

Table5. Known locations of Port-Orford Cedar in the Cow Creek WAU.

Location Land Use Allocation Natural Planted | Hedthy | Diseased
30-6-3 GFMA X X

30-6-7 GFMA X X

30-6-9 GFMA X X

30-6-11 GFMA X X

30-6-19 GFMA X X

30-6-31 GFMA X X

31-6-33 GFMA X X
30-7-13 GFMA X X
30-7-27 LSR X X
30-7-35 LSR X X

30-8-35 LSR X

31-7-1 LSR X

31-8-11 LSR X X
32-8-3 LSR X

Three sections out of six that contain Port-Orford Cedar within the LSR contain hedlthy POC. Young
stands (less than 80 years) may be managed with silvicultura practicesto prevent the sporead of diseaseto
these sections.  Opportunities for treating areas with Port-Orford Cedar by density management or
sanitation occur in T30S, R8W, Section 35 and T31S, R7W, Section 1.

Management guidelinesto manage areas of Port-Orford Cedar root disease and prevent additional spread
are liged in the Port-Orford Cedar Management Guiddines (USDI 1994a). Actions being implemented
as suggested in the Port-Orford Cedar Guiddines are limiting specid use permitsto the time of year when
the pathogen isleast likely to be spread and assessing activities likely to spread the pathogen, such asroad
maintenance, area work projects, fire suppression activities, and Slvicultura trestments, to determine
methods for preventing further spread of the pathogen. Other activitiesinclude collecting cones, to usethe
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seed in garden studies for researching the adaptability of Port-Orford Cedar within its range and planting
recently harvested areas. Field collection of vegetative materid from individua trees in the Cow Creek
WAU is currently underway for lab testing to screen for tree resstance to Phytophthora laterdis.

h. BLM Adminisered Lands

The Cow Creek WAU contains approximately 42,447 acres (36%) of BLM administered lands. Bureau
of Land Management administered lands are intermingled with private landsin the " checkerboard” pattern
characterigtic of Revested Oregon and Cdifornia (O& C) Railroad lands.

Bureau of Land Management administered landsin the Cow Creek WAU are comprised of the following
vegetaive zones. Approximately 45% occurswithin the Grand Fir Zone, 35% in the Tanoak Zone, 10%
in the Douglas-fir/Chinkapin Zone, 6% in the Interior Valeys and Foothill Zone, and 2% in the Western
Hemlock Zone and Cool Douglas-fir/THemlock Zone each (see Chart 4).

Chart 4. BLM Land Vegetative Classification
Cow Creek Watershed Analysis Unit

GF  45%

WH 2%
DF/WH 2%

Int. Valley 6%

TO 35%
DF/GC 10%

Legend

O cadfirzoech A Tk zore(T0) Douglas{ir/Chinkapin Zone (DFIGC)
Interior Valleys and Foothill Zone [ Cool DougiasfirwW.Hemlock Zone (DFWH) Westem Heamlock Zone (WH)
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There are gpproximatdy 8,801 acres of GFMA with the mgority of thisLand Use Allocation in the Grand
Fir, Douglas-fir/Chinkapin, and Interior Valey Zones. Some of the GFMA lands are in the Western
Hemlock and Cool Douglas-fir/Hemlock Zones.

The LSR contains gpproximately 25,750 acres with the mgority of theland in the Grand Fir and Tanoak
Zones. A smdl amount of land isin the Western Hemlock and Cool Douglas-firfHemlock Zonesand less
occursin the Interior Valey Zone.

There are gpproximately 7,887 acres in Connectivity with the mgority of this Land Use Allocation in the
Grand Fir and Western Hemlock Zones. Some of the Connectivity isinthe Cool Douglas-fir/fHemlock and
Interior Vdley Zoneswith very little in the Douglasfir/Chinkgpin Zone.

Riparian Vegetation

Riparian Reserves within the Cow Creek WAU and outside of the LSR account for gpproximately 18
percent (7,490 acres out of 42,447 acres) of the total BLM land base (see Table 6 and Map 9). Table
7 shows the age class digtribution of Riparian Reserves within each Drainage. The purpose of Riparian
Reservesisto "maintain and restorerriparian structures and functions of intermittent streams, confer benefits
to riparian-dependent and associated species other than fish, enhance conservation for organismsthat are
dependent on the transition zone between upsope and riparian areas, improve travel and dispersa
corridors for many terrestrid animals and plants, and provide greater connectivity of the watershed"
(USDA and USDI 1994b). Silvicultura trestments gpplied within Riparian Reserveswould be to control
stocking, reestablish, establish, or maintain desired vegetation characteristicsto attain Aquatic Conservation
Strategy objectives.

Table 6. BLM Riparian Reserve Age Class Distribution By Land Use Allocation in the Cow
Creek WAU.

Nonfor est Early Seral Mid Seral Late Seral Total
(Oto30 Years (31t0 80 (81 YearsOld and
Old) Y ears Old) Older)

Land Use Acres | % | Acres | % Acres % Acres % Acres
Allocation
GFMA 83 2| 1,397 36 339 9 2,056 53| 3,875
Connectivity 57 2| 800 22 436 12 2,322 64| 3,615
Late-Successional | 664 5| 4410 31 523 4 8,634 61| 14,231
Reserve
Total 804 4| 6,607 30| 1,298 6| 13,012 60| 21,721

For this andyss, Riparian Reserve widths were developed using a Site potentid tree height of 160 feet.
All intermittent streams were given a Riparian Reserve width of 160 feet on each side of the stream.
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Table7. Vegetation in Riparian Reservesin Cow Creek WAU.

40

Nonforest Early Sera Mid Sera Late Seral
(Oto30Years (31to 80 YearsOld) | (80+ YearsOld)
Old)
Area Acres % Acres % Acres % Acres % Total

Jerry Creek 0 0 60 58 0 0 44 42 104
Judd Creek 1 0 120 19 124 20 374 61 618
Lane Creek 5 3 64 33 1 6 115 59 1
Nickle Mountain 0 0 0 0 0 0 32 100 32
Riddle 3 100 0 0 0 0 0 0 3
Tri City North 20 17 35 30 4 3 59 50 117
Tri City South 13 2 0 0 3 5 42 72 58
Weaver 37 43 0 0 0 0 50 57 87
Lane-Judd Subwatershed 761 63 279 23 142 12 716 59 1,213
Beatty Creek 9 3 0 0 0 0 277 97 287
Buck Creek 2 3 182 27 0 0 466 70 670
Doe Creek 16 3 312 56 39 7 190 A 557
Iron Mountain 27 4 149 25 1 0 430 71 607
Island Creek a1 14 210 R 59 9 2% 45 653
Paten Creek 114 23 1 0 1 0 379 77 495
Salt Creek 25 9 44 16 24 9 177 66 270
Lower Cow Creek 304 9 898 25 124 4 2,213 63 3,539
Subwatershed

Cattle Creek 41 4 349 37 0 0 553 59 A3
Little Dads Creek 42 5 318 39 14 2 442 %) 815
Table Creek 215 20 28 3 79 7 741 70 1,063
Middle Cow Creek 298 11 695 25 93 3 1,736 62 2,821
Subwatershed

Darby Creek 22 2 170 17 11 1 780 79 934
Dutchman Creek 26 3 124 14 28 3 687 79 865
Lower Union 9 1 340 43 0 0 449 56 798
Tough Cow 38 3 244 19 0 0 997 78 1,279
Upper Union 2 0 534 58 151 16 238 26 926
Upper Cow Creek 97 2 1412 29 190 4 3151 65 4,852
Subwatershed
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Nonforest Early Sera Mid Sera Late Seral
(Oto30Years (31to 80 YearsOld) | (80+ YearsOld)
Old)
Area Acres % Acres % Acres % Acres % Total

Audie Creek 0 353 51 0 0 333 49 686
Buck Martin 1 480 67 29 4 209 29 719
Cedar Smith 2 117 2 54 10 366 68 540
Hare Creek 1 293 32 71 8 545 60 910
Lower Middle Creek 0 348 51 0 0 329 49 677
Martin Creek 0 206 33 8 1 406 65 621
Lower Middle Creek 4 1,797 43 162 4 2,188 53 4,153
Subwatershed

Gravel Brush 0 332 45 82 11 323 44 737
Panther Peavine 0 195 34 19 3 361 63 574
South Fork Middle Creek 8 156 39 40 10 14 49 398
Upper Middle Creek 0 141 24 31 5 417 71 589
Upper Middle Creek 8 824 36 172 7 1,295 56 2,298
Subwatershed

Catching Creek 0 81 12 118 17 493 71 692
Council Creek 0 211 51 11 3 193 47 415
Mitchell Creek 13 101 15 144 2 407 61 665
Russel Creek 0 211 27 141 18 430 55 782
Shoestring 0 98 A 2 1 188 66 287
Russel Creek Subwatershed 13 702 25 416 15 1,711 60 2,841
Cow Creek Watershed 1,485 6,607 30 1,299 6 13,010 60 21,717
Analysis Unit
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Perennid streams were given a Riparian Reserve width of 320 feet (2 times the Site potentia tree height)
on each Sde of the stream. Actud projects would use Site specific information for determining if astream
needed a Riparian Reserve width of 160 feet or 320 feet.

Riparian Reserve widths may be adjusted following watershed andyss, a Ste specific analyss, and
describing therationd e for the adjustment through the appropriate NEPA decision making process (USDI
1995). Ciritical hilldope, riparian, channel processes and features, and the contribution of Riparian
Reserves to benefit aguatic and terrestrial species would be the basis for the andyss. At aminimum, a
fisheries biologigt, soil scientist, hydrologist, botanist, and wildlife biologist should conduct the andysisfor
adjusting Riparian Reserve widths.

Middle Creek, within the Cow Creek Watershed Analysis Unit, wasdesignated a Tier 1 Key Watershed.
Tier 1 Key Watersheds were designed to contribute directly to conservation of at-risk anadromous
sdmonids and resident fish species. The dructurd classesin the Middle Creek Riparian Reserves have
changed since 1936 when a smal amount of acreage was in the Early Serd Stage to the present (1997)
when gpproximately hdf of the acres are in the Early Serd Stage (see Chart 5).

Chart 5. Middle Creek Riparian Reserves
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i. Private Lands

Private lands account for approximately 64% (75,882 acres) of the Cow Creek WAU (see Table 8 and
Map 10). Private ownership located in the interior valeys of Cow Creek and the South Umpqua River
consgsts mainly of agricultura lands (11,107 acres). Therest of the private lands are mainly forested lands
intermingled with BLM administered lands. Approximately 47 percent of the private lands have been
harvested within the past 40 years.



Table 8. Acresby Age Classon Private Lands.

Number of Acresby Age Class and Percent of Tota

AREA Nonforest % <5 % 10 % 20 % 30 to 40 % 50to 70 % 80to 110 % 120 to 190 % 200 + % | TOTAL
Weaver Road 1,350 48 0 0 0 0 228 8 469 17 421 15 284 | 10 34 1 25 1 2,811
Tri City North 1,263 50 0 0 85 3 0 0 483 19 515 21 162 6 0 0 0 0 2,508
Tri City South 2,435 74 0 0 0 0 26 1 454 14 347 11 23 1 0 0 0 0 3,285
Judd Cresk 1,251 | 52 o| o of| o o| o 666 | 27 47 | 2 67 | 3 335 | 14 61 | 3| 242
Lane Creek 610 | 41 o| o of| o 17 1 453 | 30 238 | 16 19| 1 151 | 10 o| o 1489
Riddle 3102 | 71 o| o o| o o| o 463 | 11 596 | 14 200 | 5 o| o o| o 4362
Jerry Creek 1,968 54 0 0 0 0 74 2 618 17 449 12 300 8 210 6 0 0 3,618
Nickle Mountain 597 49 0 0 0 0 0 0 75 6 311 26 44 4 182 | 15 0 0 1,208
Lane-Judd 12,576 58 0 0 85 0 345 2 3,681 17 2,924 13 1,099 5 912 4 86 0 21,707
Subwatershed
Beatty Creek 438 26 0 0 0 0 0 0 56 3 13 1 250 | 15 895 | 54 1 0 1,653
Doe Creek 331 10 0 0 703 | 22 942 30 506 16 173 5 0 0 128 4 379 | 12 3,163
Salt Creek 194 10 0 0 175 9 517 27 79 4 73 4 81 4 568 | 29 253 | 13 1,940
Island Creek 55 3 0 0 51 2 769 36 156 7 561 26 81 4 370 | 17 80 4 2,124
Buck Creek 97 5 0 0 849 | 46 379 20 4 0 109 6 44 2 19 1 359 | 19 1,861
Paten Creek 184 16 0 0 130 | 11 53 5 188 16 34 3 82 7 215 | 19 262 | 23 1,148
Iron Mountain 50 4 0 0 491 | 38 575 45 8 1 20 2 51 4 4 0 85 7 1,284
Lower Cow Creek 1,349 | 10 o o| 2399 |18 3235 | 25 997 | 8 983 | 7 589 | 4 2199 | 17 | 1419 | 11 | 13,173
Subwatershed
Table Creek 673 21 0 0 741 | 24 24 1 405 13 102 3 229 7 514 | 16 455 | 14 3,142
Little Dads Creek 33 3 o| o 276 | 26 | 184 | 17 160 | 15 139 | 13 95 | 9 1| o 170 | 16 | 1,059
Cattle Creek 29 2 21 | 1 581 |31 | 735 | 39 73| 4 4| o 21| 6 86| 5 247 | 13 | 1,89
Middle Cow Creek 735 | 12 20| o| 1598 |26 | 943 | 15 638 | 10 245 | 4 445 | 7 601 | 10 872 | 14 | 6,007
Subwatershed
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Table 8. Acresby Age Classon Private Lands.

Number of Acresby Age Class and Percent of Tota

AREA Nonforest % <5 % 10 % 20 % 30 to 40 % 50to 70 % 80to 110 % 120 to 190 % 200 + % | TOTAL
Lower Union 6 0 0 0 294 | 19 814 51 70 4 181 11 35 2 85 5 101 6 1,586
Upper Union 0 0 0 0 82 3 492 15 2,392 75 6 0 58 2 0 0 176 5 3,206
Darby Creek 39 2 0 0 764 | 46 349 21 0 0 30 2 106 6 67 4 299 | 18 1,655
Dutchman Creek 49 3 0 0 719 | 51 82 6 80 6 4 0 197 | 14 52 4 239 | 17 1,422
Tough Cow 55 4 o| o 561 |40 | 104 | 7 o| o o| o 327 | 23 6| o 355 | 25 | 1,406
Upper Cow Creek 149 2 o o| 2420 |26 | 184 | 20 2,542 | 27 21| 2 723 | 8 200 2| 1170 | 13 | 9,275
Subwatershed
Hare Creek 15 1 o| o 223 |21 | 171 | 16 5| o o| o 190 | 18 174 | 16 306 | 28 | 1,084
Audie Creek 15 1 12| 1 495 [ 36 | 106 | 8 44 | 3 103 | 8 59| 4 0| 2 495 | 36 | 1,359
Cedar Smith 6 0 o| o 669 | 48 | 271 | 20 8| 1 236 | 17 44 | 3 97 | 7 53| 4| 1,384
Lower Middle 0 0 0 0 771 | 55 138 10 138 10 2 0 51 4 64 5 248 | 18 1,411
Creek
Buck Martin 3 0 0 0 663 | 66 12 1 206 21 0 0 71 7 6 1 41 4 1,001
Martin Creek 5 0 7 0 272 | 12 395 18 106 5 225 10 129 6 164 7 919 | 41 2,223
Lower Middle 44 1 19| of 3003 |37 | 100 | 13 507 | 6 566 | 7 544 | 6 535 | 6| 2062 | 24| 8462
Creek
Subwatershed
Gravel Brush 4 0 0 0 505 | 30 623 37 282 17 156 9 31 2 90 5 0 0 1,690
Upper Middle 49 4 143 | 12 326 | 26 238 19 86 7 50 4 247 | 20 0 0 103 8 1,243
Creek
Panther Peavine 0 0 0 0 341 | 30 421 37 81 7 1 0 68 6 0 0 238 | 21 1,151
South Fork Middle 5 0 9 0 1,513 | 47 508 16 687 21 133 4 90 3 0 0 294 9 3,239
Creek
Upper Middle 58 1| 152 | 2| 268 |37 | 1,790 | 24 1,136 | 16 340 | 5 436 | 6 | 1 635 | 9| 7,323
Creek
Subwatershed
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Table8. Acresby Age Classon Private Lands.

Number of Acresby Age Class and Percent of Tota

AREA Nonforest % <5 % 10 % 20 % 30 to 40 % 50 to 70 % 80 to 110 % 120 to 190 % 200 + % | TOTAL
Council Creek 250 14 0 0 66 4 213 12 229 13 645 36 67 4 319 | 18 0 0 1,789
Catching Creek 430 21 0 0 174 8 0 0 1,082 52 278 13 107 5 0 0 0 0 2,071
Russel Creek 462 20 0 0 68 3 43 2 1,036 44 711 30 33 1 0 0 9 0 2,362
Shoestring 544 41 0 0 0 0 0 0 288 22 486 37 0 0 0 0 0 0 1,317
Mitchell Creek 813 35 0 0 71 3 71 3 789 | 34 562 24 0 0 0 0 0 0 2,306
Russel Creek 2,499 25 0 0 379 4 327 3 3,424 | 35 2,682 27 207 2 319 3 9 0 9,845
Subwatershed
Cow Creek 17,410 23 192 0 12,659 | 17 9,574 13 12,925 17 7,961 10 4,043 5 4,866 6 6,253 8 75,882
Watershed
Analysis Unit




Map 10. Cow Creek Watershed Analysis Unit
Private Age Class Distribution
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C. Geology, Soils, and Erosion Processes
1. Geology

Most of the Cow Creek WAU is comprised of volcanic and sedimentary rocks within the Klamath
Mountains. Thereisan area (about 1% of the WAU) of intrusve rocks dong the eastern portion of the
WAU that isdioritic and granitoid. The Klamath Mountains have produced complex minerdogy and are
conducive to mining activities. A portion of this WAU (less than 5%) is located within the Coast Range.
Thisareaiin the Coast Range isin the northwestern portion of the WAU.

The Cow Cresk WAU contains the oldest formations (Mesozoic and Jurassic age) in Douglas County.
The southern part of the WAU is composed of one sedimentary rock formation (K Jds), whilethe geology
in the north half isvery diverse. Cow Creek gppears to have been formed through large faults, uplifting
processes, and earth movement that dictated tributary water flow. Contact zones between geologic
formations can exhibit excess surface and groundwater delivery and cause earth flows. The Cow Creek
WAU is characterized by deeply westhered sandstone creating steep canyons with dopes averaging
approximately 60%. The geology has contributed to current water quality, soil typesand low summer flow
conditionsin the WAU.

Following isalisting of the geologic types located within this WAU and a short description of each type.
Geology type locations are shownin Map 11. The Geologic Map of Oregon by George W. Waker and
Norman S. MacLeod (1991); and the Geologic Compilation Map of Douglas County, Oregon by J. D.
Beaulieu and Len Ramp (1972) are the main sources of information for the geology section.

Jop - 6,303 acres

Otter Point Formation of Dott (1971) and related rocks (Upper Jurassic) - Highly sheared
graywacke, mudstone, siltstone, and shale with lenses and pods of sheared greenstone, limestone, chert,
blueschigt, and serpentine.

Ju - 11,833 acres

Ultramaficand r elated r ocksof ophiolite sequences(Jurassic) - Predominantly harzburgiteand dunite
with both cumulate and tectonite fabrics. Localy atered to serpentinite. Includes gabbroic rocks and
sheeted diabasic dike complexes.

Jv - 11,360 acres

Volcanic rocks (Jurassic) - Lava flows, flow breccia, and agglomerate dominantly of plagioclase,
pyroxene, and hornblende porphyritic and aphyric andesite. Includesflow rocksthat rangein compostion
from basdlt to rhyolite as well as some interlayered tuff and tuffaceous sedimentary rocks. Commonly
metamorphosed to greenschist facies; locally foliated, schistose or gneissic.

KJds - 54,447 acres
Sedimentary rocks - Sandstone, conglomerate, graywacke, rhythmically banded chert lenses.



49

Map 11. Cow Creek Watershed Analysis Unit

I Geologic Unit I Acres ”

Jop [ 6303.14
Ju [ | 11833.28
Jv | ] 11359.93
KJds [ ] 54446 .56
KJg 918.45
KJm ™l 16917.95
Qal 4689.70
Qls u 1676.97
ot u 632.65
Tmsc ] 8993.57
A FOR DISTRBUTION Tu [ ] 567.61

may be updated without notification.
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KJg- 918 acres
Granitic rocks (Cretaceous and Jurassic) - Mosly tondite and quartz diorite but including lesser
amounts of other granitoid rocks.

Kjm - 16,918 acres
Myrtle Group (Lower Cretaceous and Upper Jurassic) - Conglomerate sandstone, siltstone, and
limestone. Locdly fossliferous.

Qal - 4,690 acres
Alluvial deposits (Holocene) - Sand, gravel, and st forming flood plains and filling channds of present
greams. In places includes talus and dope wash.

Qls- 1,677 acres
Landdide and debris-flow deposits (Holocene and Pleistocene) - Undraified mixtures of fragments
of adjacent bedrock. Localy includes dope wash and colluvium.

Qt - 633 acres

Terrace, pediment, and lag gravels (Holoceneand Pleistocene) - Unconsolidated depositsof grave,
cobbles, and bouldersintermixed and locally interlayered with clay, silt, and sand. Mostly onterracesand
pediments above present flood plains.

Tmsc - 8,994 acres

Marine siltstone, sandstone, and conglomer ate (lower Eocene) - Cobble and pebble conglomerate,
pebbly sandstone, lithic sandstone, siltstone, and mudstone; massive to thin bedded; shef and dope
depositiond setting.

Tu - 568 acres

Undifferentiated tuffaceous sedimentary rocks, tuffs, and basalt (Miocene and Oligocene) -
Heterogeneous assemblage of continentd, largely volcanogenic deposits of basalt and basdtic andesite,
including flows and breccia, complexly interdratified with epiclastic and vol caniclastic deposits of basdtic
to rhyodacitic composition.

2. Soils

The Nationa Cooperative Soil Survey (NCSS) conducted by theNatural Resources Conservation Service
(NRCS) and the Timber Production Capability Classfication (TPCC) conducted by the Bureau of Land
Management are the main sources of information for the soils section. The Timber Production Capability
Classfication (TPCC) conducted by the Bureau of Land Management is the main source of information
for the Landdides section.

Sails in this WAU have developed dominantly from sedimentary and volcanic parent materia within the
Klamath Mountains. About 1% of the WAU has soils devel oped from marine sediments within the Coast
Range.

The main soils related properties Sgnificant to planning and andysis for this WAU are: serpentine soils,
granitic soils, nonsuitable woodlands due to low soil moisiure, landscape segments that commonly exhibit
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riparian/wetland characterigtics (potentialy wet), floodplain soils, and hydric soils (see Map 12). There
are 8,910 acres of serpentine soils mapped inthisWAU. Serpentine soils generdly have high amounts of
magnesiumand iron and low amountsof nitrogen, phosphorous, potassum, and molybdenum. Productivity
for Douglas-fir ispoor and grassesgrow at arapid rate. Serpentine soilsaremostly located in thenorthern
onethird of the WAU.

Thereare 1,250 acresof granitic soilsmapped inthisWAU. Granitic soilsare highly susceptibleto surface
eroson and shdlow dopefalure, have alow organic carbon reserve, and are not very resilient. Mot of
the granitic soils are in the southeast corner of the Lane-Judd Subwatershed.

Thereare 2,425 acres of nonsuitable woodlands dueto low soil moisturein the Cow Creek WAU. These
are areas Where the soil's water holding capacity istoo low to alow productive tree growth. These soils
have less than one inch of available water holding capacity in the top twelve inches of soil. These
nonsuitable woodlands are scattered, with the largest concentration in the Upper Cow Creek
Subwatershed.

Hydric soil areas too small for mapping (NCSS standards <5 acres) exist as minor components within
mapping units that have been labeled 'potentidly wet'. There are 2,520 acres of 'potentidly wet' soilsin
thisWAU. These mapping units have watertableswithin 18 inches of the surfacein draws and concavities
encompassing about 35% of the unit. These "potentialy wet' soils occur scattered throughout the WAU
withfew occurrencesin the Upper Cow Creek and Lower Middle Creek Subwatersheds. Itisanticipated
that less than 20% of the 2,520 acres will classify as hydric soils. Most of these hydric inclusions will
usudly belessthan one acrein Size.

Thereare 2,470 acresof floodplain soilsinthisWAU. These occur mostly in the Lane-Judd Subwatershed
and mainly on privae lands.

There are 1,200 acres of hydric soils in this WAU. Hydric soils generdly have a watertable within 10
inches of the soil surface for a least 5% of the growing season. Most mapped units of hydric soils occur
in the Lane-Judd Subwatershed.

3. Landdides

A magjor process that can affect water qudity, erosion, and sedimentation is the occurrence of landdides.
Landdides can occur naturdly or can betriggered by human activities such asroad building or logging. The
Cow Creek WAU landdide potential map (Map 13) indicates problem areas of dope ingtability.

Thetrandational dide areas (shown in red) are generdly on steep dopes (60% to 100% plus) where
debristypelanddidesexist. Theseareashaveahigh potentia for debristypelanddidesand are not suitable
for forest management activities.

The areas classfied as fragile: debristype landdide potential (shown in gray) are characterized by
dopes commonly ranging from 60% to 100% plus. Unacceptable soil and organic matter losses are
expected to occur as a result of forest management activities unless mitigating measures (see Best



Map 12. Problem Soils in the Cow Creek WAU
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Management Practices, Appendix D, Roseburg District Resource Management Plan, USDI 1995) are
followed to protect the soil/ste productivity.

The deep seated earthflow areas (shown in yelow) are characterized by undulating topography and
dopes less than 60%. These deep-seated dump-earthflows are active and not suited for forest
management activities.

The areas classified as fragile. mass movement potential (shown in blue) are characterized by
undulating topography generdly on less than 60% dopes where soil tension cracks and sag ponds may
exis. Because of the dow rate of movement, forest management is feasble, when combined with Best
Management Practices (BMPs).
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D. Hydrology

The Cow Creek Watershed Analysis Unit is 118,340 acres (185 square miles) inszewith 1,284 miles of
streams and 981 miles of roads. Road dengtiesrange from 4.45 miles per square milein the Middle Cow
Creek subwatershed to 6.15 miles per square mile in the Upper Middle Creek subwatershed. Stream
densities range from 4.01 miles per square mile in the Lane-Judd subwatershed to 9.05 miles per square
milein the Lower Middle Creek subwatershed.

Cow Creek joins the South Umpqua River at river mile 158.9 from the mouth of the Umpqgua River.
Middle Creek isamgor tributary of Cow Creek intersecting it at 26.9 miles.

1. Climate

The average annud precipitation measured at the Nationd Oceanic and Atmospheric Adminigtration
(NOAA) westher gtation at Riddleis approximately 32 inches (see Chart 6). The annud watershed runoff
is 26 inches. The average annud flow and average minimum flow of Cow Creek is 345 cubic feet per
second (cfs) and 59 cfsrespectively (USDI 1994b). Monthly precipitation and temperature dataat Riddle
are shown in Charts 7 and 8. Mot of the precipitation and runoff occurs from October to April. Onthe
average, only threeinches of precipitation fals during the summer months.

Chart 6. Annua Precipitation Data at Riddle From 1949 to 1995.
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The areahas aMediterranean type climate, characterized by cool, wet wintersand hot, dry summers. The
average maximum air temperature is 65.8 degrees Fahrenheit (F), while the average temperature during



Chart 7. Average Monthly Precipitation at Riddle.
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the summer monthsis 79 degrees Fahrenheit. The combination of dry summers, minima snowpack, low
yidd headwater aquifers, and surface water withdrawals for irrigation can result in extremely low flow
conditionsin Cow Creek (Rindla 1986).

2. Municipal Water sheds

The City of Riddle takes water from lower Cow Creek and Russdl Creek. The city of Glendale draws
water from Cow Creek asatertiary source when thetwo other sourcesdry up. Glendaleisupstream from
the WAU, so activitiesin the WAU would not affect water quaity of Cow Creek for use by Glendae.
However, when Glendale uses Cow Creek as a water source the amount of water flowing through the
WAU in Cow Creek would probably decrease.

Groundwater yied in most aress of the WAU islimited, but generdly is of good qudity. The aluvium of
Cow Creek isthe best water yield area, but the real extent and saturated thickness of these deposits are
too smdl to make them an important source of groundwater supply. The dluvid deposts could yield as
much as 50 to 100 gdlons per minute, while the older Jurassic volcanic rocksyield lessthan 5 gallons per
minute.

3. Water Quality

The Oregon Department of Environmenta Quality Adminigtrative Rules Antidegredation Policy isdesgned
to protect, maintain, and enhance surface water quality from point and nonpoint sources of pollution and
to protect dl existing beneficia uses. Theidentified Beneficid Uses of surfacewatersinthe UmpquaBasn
indude public and private domestic and indudtrid water supplies, livestock watering, irrigation, sdmonid
fish rearing, anadromous fish passage, resdent fish, aguetic life, sdlmonid fish pawning, fishing, wildlife,
hunting, water contact recreetion, boating, hydroelectric power, and aesthetic qudity.

Section 303(d) of the 1972 Federa Clean Water Act (CWA) requires each state, every two years, to
identify water bodies that do not meet surface water quality standards. Cow Creek, the South Fork of
Middle Creek, and the main stem of Middle Creek do not meet the Umpqua Basin temperature standard
of 64 degrees Fahrenheit, established by the state and the Environmenta Protection Agency (EPA). Cow
Creek is dso water qudity limited due to dissolved oxygen (DO) and pH levels that do not meet state
standards.

Water quality data taken in Cow Creek near Riddle, Oregon from 1990 to 1992 found pH, dissolved
oxygen (DO), and temperature did not meet state water quality standards. Dissolved oxygen and pH
measurements taken in the morning were within sate sandards. However, afternoon pH measurements
exceeded 8.5 and DO readings were |ess than 90% saturation (Anderson et a. 1994).

The current pH standard for the Umpqua Basin is from 6.5 to 8.5. Acid mine drainage from the Silver
Butte mineissuspected to have caused pH valuesin atributary of Middle Creek to exceed state standards.

During active runoff periods, pH vaues between 4 and 5 were measured close to the mine. Inthe main
gem of Middle Creek, above the South Fork of Middle Creek, and in the South Fork of Middle Creek
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pH vaues were 7.8 and 8.0 respectively on August 20, 1996. These pH vaues are at the upper range of
the state water quality standards. On-going monitoring of these streams should determine the success of
restoration efforts.

The current standards for DO are "not less than 95% saturation in spawning areas during spawning,
incubation, hatching, and fry stages of sdmonid fish and not |ess than 90% saturation during seasond low
flows'. During the summer of 1992, the daily minimum dissolved oxygenin Cow Creek a Riddiewasless
than 90% saturation most of the time. The dissolved oxygen level was further reduced by the Riddle
wastewater treatment plant (WWTP) causing periphyton growth downstream from Riddle (Tanner and
Anderson 1996). Dissolved oxygen measurements taken on August 20, 1996 in both Middle Creek and
the South Fork of Middle Creek were within state standards.

Stream temperatures in lower and upper Middle Creek and the South Fork of Middle Creek exceeded
the UmpquaBasin temperature standard of 64 degrees Fahrenheit (F) during most of the summersof 1994
and 1995 (see Graphs 1 and 2). Lower and upper Middle Creek and the South Fork of Middle Creek
exceeded 64 degrees Fahrenheit for 57, 39, and 55 percent of the summer in 1994, respectively. The
warm stream temperatures lasted well into August for the South Fork of Middle Creek and upper Middle
Creek and into September for lower Middle Creek. All three Sites exhibited little thermd recovery, at
night. During the summer, maximum stream temperatures were at lethal thresholds for resdent and
sdmonid fish (see Table 9). Other aguatic organisms were probably severely stressed during the same

period.

Table 9. Percent of Time Stream Temperatures Exceeded the Umpgua Basin Standard.
Lower and Upper Middle Creek Subwatersheds

Summer 1994
Temperature Reguirements for South Fork of Upper Middle | Lower Middle
Cutthroat Trout and Salmonids Middle Creek (%) Creek (%) Creek (%)
Lessthan 55E F (Cutthroat Trout) 9 5 10
Lessthan 57E F (Sdmonids) 12 6 13
Lethd Limits 73E F - Cutthroat 9 0 16
79E F - SAmonids 0 0 0
Summer 1995
Temperature Requirements for South Fork of Middle | Upper Middle | Lower Middle
Cutthroat Trout and Salmonids Creek (%) Creek (%) Creek (%)
Less than 55E F (Cutthroat Trout) 5 5 0
Lessthan 57E F (Sdmonids) 11 11 6
Lethd Limits 73E F - Cutthroat 0 0 3
79E F - SAmonids 0 0 0
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Graph 1. Stream Temperature Data For 1994.
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The width and height of riparian vegetation needed to provide effective shade varies according to the width
of the stream, the direction of flow (orientation to the sun), and the stegpness of the streambanks. Studies
have investigated the effects of riparian vegetation on stream temperatures in - Pacific Northwest forests.
Holaday (1992) found a trend of decreasing temperatures with recovering riparian vegetation. Stream
channd characterigtics can aso affect stream temperatures. Streams with narrow channels tend to have
cooler stream temperatures. The wetted width at the lower Middle Creek steisfairly wide and riparian
vegetation does not provide effective shade. The stream reach @ the Site is characterized by smplified
stream substrate and dominated by bedrock.

4. Low Summer Flows

Summer low flowsmay be affected by human water withdrawas. Aninventory of water rightsfor the Cow
Creek basin lists gppropriated permitstotaling 543 cubic feet per second. Irrigation and agriculture (65.1
cfs appropriated) and mining (229.4 cfs appropriated) have contributed to the lower volumes of water
being present in stream channd's during the summer months. The amount of water withdrawn each year
isunknown, but water remova during the summer can potentidly decrease available habitat for agueticlife,
increase water temperatures, reduce DO, and reduce pH due to reduced flows and periphyton growth.

Theremova of large wood from the channel can causethe release of accumulated grave to betransported
downgream. In a hedthy stream channel, gravel storage areas act as large sponges, holding cool
groundwater and rdleasing it dowly. Inbedrock dominated channds, intergrave flow isgreetly diminished
and stream temperatures increase. Roads may aso affect the amount of water in astream by intercepting
surface and subsurface water causing water to be ddivered to stream channels instead of recharging
groundwater reserves.

5. Streamflow

Ninety-four percent of the runoff occursfrom October to April, dueto precipitation rather than snowmelt.
Theleast amount of runoff occursfrom July through September (see Tables D-1, D-2, and D-3, and Chart
D-1in Appendix D). Many headwater tributaries dry up during thisperiod. Most fourth order and larger
streams flow year-round, obtaining extra moisture from the upstream catchment. First and second order
sreams dry up during the summer months since they have less devel oped riparian, floodplain, and dluvid
areas.

Theflow in Cow Creek has been regulated by Galesville Reservoir since 1985. The reservoir protects
downstream communities from flooding. Flow during the summer is augmented by the reservoir and is
reflected in the percent annua runoff values for the Azalea and Riddle gaging sations. The West Fork
Cow Creek gaging station is not affected by diversons and the percent annud runoff vaues are smilar to
the Azdeagaging sation prior to congruction of the Gaesvilledam. Theresaervoir iscritical in maintaining
instream flows during the hot, dry summersto support aguatic Species, riparian vegetation, and recreetion.
The reservoir supplies gpproximately 50 cfs during the summer, which accounts for over haf of the flow
a the South Umpqua River a Brockway gaging station.
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The flows shown in Table 10 may be ussful for estimating flows a ungaged Stes for fish passage through
a pipe or designing instream projects within the Cow Creek WAU. For a particular Site (culvert) the
average annua discharge of a stream varies with the sze of the drainage basn if the climate is
gpproximately uniform throughout thewatershed. For ahomogeneoushydrol ogic regiontheaverageannua
flood at ungaged stes can be estimated by plotting the average annua discharge versusthe drainage area
ondoublelog paper. Changesin geology, precipitation amounts, and soil stypes should aso be considered
when caculaing flows for smal ungaged drainage basins.

Table 10. Discharge and Recurrence Intervals for Storm Events at Gaging Stations on Cow
Creek.

Recurrence Interva (Years) 1.25 2 5 10 25 50 100
Exceedance Probability 80% 50% 20% 10% 4% 2% 1%
Cow Creek near Riddle 13,200 | 20,300 | 29,800 | 35,700 | 42,700 | 47,500 | 52,100
Discharge (cf9)

Cow Creek near Azalea 1,440 | 2,780 4,860 6,280 | 8,040 | 9,300 | 10,500
Discharge (cf9)

West Fork Cow Creek 4,580 | 6,700 9,570 | 11,400 | 13,700 | 15,300 | 16,900
Discharge (cf9)

The heavy precipitation in November and December of 1996 produced 1.6 and 5-year recurrenceinterval
floodsat the Cow Creek near Riddle gaging station. Flood stage at Riddleisbetween 18 and 22 feet. The
gage heights for the November and December stormswere 15.75 feet and 22.45 feet, respectively. The
flows were 15,890 cfs and 27,240 cfs, respectively. Floods shape streams by building bars and forming
the floodplain. Floods aso damage human structures such as culverts and fish structures. Flood peaksin
1955, 1964, 1971, 1974, 1981, and 1983 exceeded the 1996 flood events (see Table 11). Bankfull flows
build new floodplains and create undercut banks, which are important to aquatic species. Except for
landdide impacted riparian areas, changes derived from flooding would be a net gain in agquatic habitet.

Table 11. Cow Creek near Riddle Gaging Station Flood Recor ds.

Y ear Gage Height Flow Recurrence Interva
1955 27.35 feet 36,660 cfs 10-year

1964 27.67 feet 37,300 cfs | Greater than a 10-year
1971 25.01 feet 32,070 cfs 5-year

1974 28.17 feet 38,310 cfs 22-year

1981 24.42 feet 30,930 cfs 5-year

1983 26.79 feet 35,550 cfs 10-year
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6. Peak Flow Characteristics

Changesin the volume and timing of peak flows have probably occurred in the Cow Creek WAU. The
extent this has affected channd condition and aquatic habitat is presently unknown. Elevated pesk flows
in some of the smaler drainages may hinder the natura and recovery processes within streams by
preventing aggradation and sorting of bedload, and by hindering revegetation and sabilization of
streambanks. A review of 1994 aeria photographs detected relatively narrow valley widths and straight
channel reachesin Cow Creek. Many of the stream reachesin fourth order and smaller sStreams are steep
Rosgen*“A” type channds, with lessdeve oped floodplain and riparian areas. Stream sinuosity isgenerdly
lessthan 1.1, indicating straighter stream channels. Channd snuosity is aso an indicator of how stream
channd dopeis adjusted to the valey dope. The combination of narrow valley widths and less meander
can lead to down-cut stream reaches and streams becoming disconnected from the floodplain. Roads
aong dreams further restrict channel migration and development of floodplain and riparian aress.
Vegetative manipulation and road congruction are two management activities that increase peak flows.
The hydrologic efficiency of Cow Creek is largely determined by the geology, soils, vegetation, drainage
network, and topography. Jones and Grant (1996), Harr (1981), and Christner (1981) showed that
canopy removal and roads may increase peak flow up to 50 percent in the Western Cascades. Table 12
shows the percentage of the WAU in early serd stage vegetation, road densties, stream crossings, and
drainage dengties.

Forest canopy removal, as well as roads, can affect peakflows. Snow in forest openings is more
susceptible to rapid snowmedt during warm winter rains than snow stored under tree canopieswith at least
70 percent crown closure (Coffin and Harr 1992). Forest standswith lessthan 70 percent crown closure
(gererdly stands less than 40 years old) have the potentid to deliver more water to the soil which
contributes to increased peakflows. The United State Forest Service (USFS) developed a hydrologic
recovery procedure to evauate the cumulative effects of timber harvest within the Trangent Snow Zone
(TSZ) on peakflows. The Cow Creek WAU has a rain dominated precipitation regime, but severa
drainages may be affected by rapid snowmelt processesin the Transent Snow Zone (e evations between
2,000 and 5,000 feet). The amount of each drainage in the Transent Snow Zone and the percent
consdered hydrologically recovered is shown in Table 13.

The drainages likely to be affected by increased flows fromrain-on-snow eventsare Buck Martin, Cedar
Smith, Gravel Brush, Iron Mtn., Panther Peavine, South Fork Middle Creek, Upper Middle Creek, and
Upper Union based on the datashown in Table 13. It would be important to determine potentia impacts
to channd dability in these drainages through Proper Functioning Condition and/or Rosgen stream
classficationfidd sudies. Thehydrologic recovery was determined using asite class of four, because 74%
of the WAU isin thisstedass. The differencesin hydrologic recovery between Ste classesarerddively
gamdl.
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Subwater shed Name Acres Square | Milesof | Road density | Milesof | Stream drainage Stream
Drainage Name Miles Roads (miles per Streams density (miles Crossings per
square mile) per square mile) Stream Mile
Lane-Judd 24574 3840 21251 553 154.02 401
Jerry Creek 3,879 6.06 2858 472 26.09 430 263
Judd Creek 3,663 572 22.83 399 34.74 6.07 118
Lane Creek 1,936 303 12.33 4,08 14.05 464 185
Nickle Mountain 1,315 2.05 1843 897 7.85 382 532
Riddle 4,365 6.82 37.36 548 1651 242 092
Tri City North 2,785 435 27.37 6.29 2254 518 124
Tri City South 3547 554 3229 583 15.82 285 0.82
Weaver Road 3,083 482 33.32 6.92 16.42 341 258
L ower Cow Creek 20,880 32.63 153.63 471 22152 6.79
Beatty Creek 2,351 367 9.56 2.60 2101 572 211
Buck Creek 3,239 5.06 274 449 39.90 7.89 213
Doe Creek 4,210 6.58 4356 6.62 5312 8.08 310
Iron Mountain 2,609 4.08 17.98 441 2382 584 126
Island Creek 3572 558 26.32 472 32.82 5.88 207
Paten Creek 2,217 346 11.62 3.36 20.96 6.05 148
Salt Creek 2,683 4.19 21.85 521 29.89 713 192
Middle Cow Creek 11,532 18.02 80.16 445 139.67 7.75
Cattle Creek 3,652 571 34.69 6.08 51.21 897 3.36
Little Dads Creek 2,258 353 1853 525 32.86 931 294
Table Creek 5,622 8.78 26.94 3.07 55.60 6.33 108
Upper Cow Creek 17,692 2764 135.99 492 245.38 8.87
Darby Creek 3,364 526 2217 422 47.07 8.96 238
Dutchman Creek 2,847 445 20.78 467 39.02 8.77 261
Lower Union 2,918 456 32.05 7.03 43.87 9.62 438
Tough Cow 3319 519 27.03 521 55.60 10.7 344
Upper Union 5,245 820 33.96 414 59.82 7.30 251




Table12. Mileof Roads and Streams, Stream Crossings, and Densitiesin the Cow Creek WAU.

Subwater shed Name Acres Square | Milesof | Road density | Milesof | Stream drainage Stream
Drainage Name Miles Roads (miles per Streams density (miles Crossings per
square mile) per square mile) Stream Mile
Lower Middle Creek 15,321 2394 142.42 595 216.64 9.05
Audie Creek 2,399 375 2542 6.78 37.80 101 422
Buck Martin 2271 355 2267 6.39 29.00 817 301
Cedar Smith 2,458 384 2251 5.86 3235 842 273
Hare Creek 2,323 363 274 6.26 45.67 12.6 404
Lower Middle Creek 2,388 373 2393 6.41 3712 9.95 4.16
Martin Creek 3,482 544 2515 4.62 34.70 6.38 281
Upper Middle Creek 11,600 18.13 11154 6.15 162.06 894
Gravel Brush 2,776 434 2940 6.78 48.05 111 317
Panther Peavine 2,357 3.68 21.79 592 2785 7.56 346
South Fork Middle Creek 4,156 6.49 39.32 6.05 52.60 810 3.03
Upper Middle Creek 2311 361 2103 5.83 3356 9.29 275
Russel Creek 16,741 26.16 144.56 552 154.32 590
Catching Creek 3,639 5.69 2524 444 34.95 6.15 153
Council Creek 2,855 446 24.56 551 26.82 6.01 19
Mitchell Creek 4,147 6.48 36.43 562 3346 516 253
Russel Creek 4,250 6.64 3855 5.81 40.74 6.14 270
Shoestring 1,850 2.89 19.78 6.84 18.35 6.35 377
Total in Cow Creek WAU 118340 | 18491 | 980.81 530 1,294 7.00
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Table 13. Acresand Percent of Each Drainagein the Transent Snow Zone and the Per cent
Hydrologically Recovered.

Drainage Acresin Per cent of Per cent of acres hydrologically
Transent Drainagein the recovered in TSZ (Assuming a
Snhow Zone TSZ Site Class of 4)

Audie Creek 1,087 45 66
Beatty Creek 504 21 99
Buck Creek 1,182 36 40
Buck Martin 1,308 58 35
Catching Creek 1,236 34 95
Cettle Creek 1,412 39 58
Cedar Smith 1,260 51 55
Council Creek 1,062 37 66
Darby Creek 1,069 32 99
Doe Creek 1,098 26 48
Dutchman Creek 1,540 54 56
Gravel Brush 1,865 67 58
Hare Creek 1,091 47 70
[ron Mtn. 1,373 53 43
Idand Creek 1,012 28 59
Jerry Creek 408 11 89
Judd Creek 1,058 29 90
Lane Creek 402 21 65
Little Dads Creek 418 18 72
Lower Middle Creek 954 40 40
Lower Union 1,065 36 59
Martin Creek 2,191 63 76
Mitchell Creek 1,154 28 92
Nickle Mtn. 222 17 100
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Table 13. Acresand Percent of Each Drainagein the Transent Snow Zone and the Per cent

Hydrologically Recovered.

Drainage Acresin Per cent of Per cent of acres hydrologically
Transent Drainagein the recovered in TSZ (Assuming a
Snow Zone TSZ Site Class of 4)
Panther Peavine 1,532 65 63
Paten Creek 379 17 62
Riddle 0 0 Not Applicable
Russel Creek 1,877 44 89
Salt Creek 463 17 56
South Fork Middle Creek 3,729 90 45
Shoestring 67 4 52
Table Creek 1,524 27 67
Tough Cow 1,418 43 71
Tri City North 13 lessthan 1 54
Tri City South 0 0 Not Applicable
Upper Middle Creek 1,739 75 58
Upper Union 3,196 61 70
Weaver Road 136 4 74

7. Sedimentation

Many studies have documented the detrimenta effects of increased sediment loadsto channel morphology
and the aguatic habitat. Roads adjacent to stream channels are the mechanisms for sediment delivery,
especidly during winter sormswhen culverts plug and debristorrents occur. Indirect effects of increased
sediment loads may include increased stream temperatures and decreased intergravel dissolved oxygen
(DO) (MacDondd et d. 1990). In 1991, benthic macroinvertebrate sampling and eva uations were done
on the West Fork of Cow Creek, Union Creek, and Iron Mountain Creek. The species present,
population, and diversity of macroinvertebrates are indicators of water quality. Certain organisms are
sengtive to changes in the aguatic environment, such as excessive amounts of sand and silt. Low or
moderate levels of fine sediment can greetly depressinvertebrate abundance on stream margins and inhibit
scrapers. Bioassessments were done on these streams and expressed as a percent of maximum score.
Thiswas donein order to relate site bioassessments to water and habitat quality problems that currently
exigd at each gte. A bioassessment score between 80 and 100 percent isconsidered nonimpaired, between
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60 and 79 percent is dightly impaired, between 40 and 59 percent is moderately impaired, and less than
40 percent is consdered severely impaired. The percent of maximum bioassessment scores for the West
Fork of Cow, Union, and Iron Mountain Creeks are 37, 39, and 53. Union and the West Fork of Cow
Creeks are severely impaired, while Iron Mountain Creek ismoderately impaired. The high road density
and Riparian Reserve conditions in the Union and Iron Mountain Creek drainages probably contributed
to current invertebrate habitat conditions. 1ron Mountain Creek had ahigher bioassessment score and has
ahigher percentage (71%) of acresin Riparian Reserves that are 80 years old and older, whereas Union
Creek had alower bioassessment score and alower percentage (40%) of acresin Riparian Reservesthat
are 80 years old and older than Iron Mountain Creek.

Suspended sediment and turbidity studieswere conducted by Onions (1969), Curtiss (1982), and Rinella
(1986) on the main stem of Cow Creek. Onions and Curtiss determined basdine and storm event
suspended sediment and turbidity vaues at the Cow Creek near Azdeagaging Sation. Thedrainagearea
at thegageis 78 squaremiles. Only one storm event occurred during the sampling period from December
2-4, 1980. The discharge during the storm was 4,020 cfs, a four-year recurrence interva, and yielded
4,050 tons of sediment in three days. This storm produced 95% of the tota estimated load of 4,270 tons
for water year 1981. The characterigtics controlling the sediment regime have not changed appreciably
gnce the analysis by Onions and Curtiss. A particle andysis done in Cow Creek yielded clay-sized

particles.

The study by Rindla (1986) displays the data differently than previous studies and used alarger drainage
area, 456 square miles, based on data from the Cow Creek near Riddle gaging station. Table 14 lists
sediment loads and the percentage of time sediment yields were less than or equa to some vaue.
Genadly, thereisapositive correation between suspended sediment and discharge. Suspended sediment
loads reach a maximum during winter sorms when streams experience bankfull or greater dischargesand
reach a minimum during the hot, dry summer months.

Table 14. Sediment Loadsand Yieldsfor the Cow Creek near Riddle Gaging Station.
Percent of time Greater than or Equd to 5 10 25 50 75 90
Pounds of Sediment per Day per Square Mile 0.67 | 080| 14| 58 47 381
Tons of Sediment per Year 56 67| 116 | 483 | 3,911 | 31,707

Annud load and yield, and median load data for water year 1977 were 140 tons per year, 0.3 tons per
year per square mile, and 1.3 tons per day, respectively. Since alarge storm event did not occur in 1977,
suspended sediment loads are lessthan the 4-year storm event in water year 1981. Moreover, suspended
sediment yields and loads were ca culated using sediment transport curves and based on monthly samples,
whereas Curtiss used flow-duration curves based on 18 years of streamflow records. The Rinella study
was based on a smdler data set and will yidd lower estimates than those in the Curtiss study.
Unfortunatdy, the studies included a large drainage area, and did not discuss drainages such as Cattle
Creek or Iron Mountain. Small increasesin sediment loads in Cow Creek probably have occurred since
the 1982 study, because of recent road building in the Cow Creek WAU. Increased sediment due to
roads may increase streambank erosion and subsequent widening of the stream channel.  Monitoring
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sediment concentrations would require sampling high discharge events and taking continuous discharge
measurements over a period of time to substantiate the premise that sediment loads in streams have
increased. In western Oregon, first, second, and third order streams drain more than 80 percent of the
commercid forest land (Harr et d. 1975). These Streams are important fish rearing and spawning aress.
They dso trangport gravel, wood, and sediment to downstream arees.

8. Erosional Processes

Geomorphic processes of surface erosion, earthflows, and landdides are naturd cyclic processes that
grongly influencehydrol ogic, aguatic, andriparian habitat quality. Streamscutting through activeearthflows
tend to undermine inner gorges and provide a natura source of sediment and large wood to the
downstream floodplain. Slumps and earthflows are degp-seated land movements that develop in deep,
fine-textured soils where groundwater movement isrestricted. Earthflows are seasondly active with most
displacement occurring during winter and spring after soils become super saturated and high water tables
develop, as was the case during the November and December 1996 flood events. These processes can
change stream morphology and result in the loss of riparian vegetation. In areas underlain by granitic
bedrock, soils dry out early in the summer, lack cohesion, and dry ravel can be a sSgnificant source of
surface eroson.

Debris flow susceptibility in the Cow Creek WAU was determined using geology, problem soils, and
landdide potentiad maps. Areaswith higher landdide potential and problem soils are assumed to generate
debris flows over time. However, an on-the-ground eva uation would be necessary to validate the debris
flow susceptibility. Debris flow hazard to fish-bearing streams was assumed to be a function of channe
gradient and tributary junction angle. Debrisflow hazards are greater where channel gradients are gresater
than 3 degrees or tributary junction angles are less than 70 degrees. United States Geologica Survey
(USGS) 7 ¥2 minute quads were used to determine gradients and tributary angles for only those sreams
shown on the USGS maps. These criteria fit most of the headwater tributaries within the WAU. Doe,
Martin, and Lower Union Creeks have low gradient stream reaches extending amost to their heedwaters.
Streams, and their tributaries, that have a large number of reaches with gradients greater than 3 degrees
and tributary angles less than 70 degrees are Upper Union, Dutchman, Buck (in the Lower Cow Creek
subwatershed), Sdt, Cattle, Idand, Brush, Upper Middle, Panther, Peavine, Gravel, Iron Mountain, and
the South Fork of Middle Creeks.

Excessve sediment inputs to streams, outsde of the natural range of variability, may adversely impact the
aquatic environment. Excessive sediment may reduce speciesdiversty of macroinvertebrate communities,
sdmonid reproduction and growth, intergravel dissolved oxygen, and pool depth. Buck Martin, Iron
Mountain, Upper Union, South Fork Middle Creek, and Gravel Brush Drainages have ahigh debrisflow
hazard, high road densties (grester than 4 miles per square mile), and potentialy unstable soils, which
contribute to a greater potentia for introducing sediment into the streams.
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9. Large Woody Debris

Large woody debris (LWD) provides benefits to channel morphology and the aguatic environment.
Harvedting of large woody debris adjacent to and within streams occurred decades ago, so determining
pre-settlement large woody debris loadings for comparative purposesisextremey difficult. The diameter
and length of large woody debrisrequired for stream stability increases with increasing stream size. Long
term changes in sediment routing, the aguatic environment, and channe morphology, such as channd
downcutting and widening may be expected where thereisalack of largewood for recruitment. Attempts
a restoring historical numbers and volumes of large woody debris in streams may be ingppropriate for
some stream types, snce streams are congtantly seeking equilibrium. The debris flow maps (see Maps 14
through 20) provide preliminary information for determining areaswhere large woody debris and sediment
may have been deposited higoricaly. Areas of high sediment storage probably occur in low gradient
reaches. Streams with tributary angles greater than 70 degrees may accumulate large woody debris,
developing poolsthat provide excdllent aguatic habitat. Recurring peak flows, over long periods of time,
may deposit large woody debris to low gradient fish-bearing stream reaches downstream. The BLM is
currently conducting Proper Functioning Condition surveyswhich may help determineareasin need of large
woody debris.

10. Proper Functioning Condition

In 1991 the BLM Director approved a Riparian-Wetland Initiative for the 1990s, which established
national goas and objectives for managing riparian-wetland areas on public lands. The primary god isto
maintain and restore riparian-wetland areas so that 75 percent or more arein proper functioning condition
(PFC). Proper Functioning Condition surveys have been conducted on portions of Cattle, Iron Mountain,
Middle, and Union Creeks. A summary of PFC surveys conducted in the Cow Creek WAU islisted in
Table 15. Stream reaches determined to be functioning at risk were on a downward trend due to road
encroachment, culverts, and smal stream buffers. Road fills on stegp Side dopes entering Union Creek are
causing the stream to draighten and incise. There is alack of large woody debris in Union Creek that
could, if it was present, prevent the channel incison. Channd downcutting occurring in these reaches has
limited riparian diversty. The downward trend reaches indicated the vegetation was no longer diversein
composition, age, Size, or structure and was not capable of protecting the stream channel from degradation.
The 0.92 miles of streamsdetermined to be non-functiond in Cattleand Middle Creekswasdueto thelack
of vegetation and LWD necessary to disspate stream energies associated with high flows. The stream
reaches designated as Functioning at Risk on an upward trend had some large woody debris and
floodplains were inundated every 1 to 3 years. However, these areas did not have naturd riparian plant
communities and were considered "at-risk." These assessments of PFC are expected to continue in the
future and updated information would be added to the watershed andyss.
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Map 14. Lane-Judd Subwatershed
Stream Gradients Greater Than 3 Degrees and
High-Angle Tributary Junctions
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Map 15. Lower Cow Creek Subwatershed

Stream Gradients Greater Than 3 Degrees and
High-Angle Tributary Junctions
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Map 16. Lower Middle Creek Subwatershed
Stream Gradients Greater Than 3 Degrees and High-Angle Tributary Junctions
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Map 17. Middle Cow Creek Subwatershed
Stream Gradients Greater Than 3 Degrees and
High-Angle Tributary Junctions
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Map 18. Russel Creek Subwatershed
Stream Gradients Greater Than 3 Degrees and
High-Angle Tributary Junctions
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Map 19. Upper Cow Creek Subwatershed 75
Stream Gradients Greater Than 3 Degrees and
High-Angle Tributary Junctions
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Map 20. Upper Middle Creek Subwatershed
Stream Gradients Greater Than 3 Degrees and High-Angle Tributary Junctions
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Table 15. Percentages by Category for Proper Functioning Condition.

77

Stream || Miles % PFC | PFC PFC Functioning | Functioninga | Non-

Name | Surveyed | (miles) | Upward | Downward | at Risk- Risk- functioning
Trend Trend Upward Downward (miles)

(miles) (miles)

Iron 4.8 60 N/A N/A 23(1.1) 17 (0.8) N/A

Mtn. (2.9)

Creek

Caitle 1.72 32 N/A N/A N/A 14 (0.24) | 54(0.92)

Creek (0.6)

Middle 34 N/A N/A N/A 82 (2.8) N/A 18 (0.6)

Creek

Union 1.72 N/A N/A N/A 0.64 (37) 1.11 (63) N/A

Creek

11. Geomor phology

The geomorphic processes associ ated with the effects of preci pitation and runoff on the landscape arevery
important. The mechanisms of precipitation and runoff, dong with anthropogenic activities can dter river
morphology, erosiond processes, and sediment production. A number of geomorphic parameters can be
obtained from maps and GIS, which can be useful inidentifying potentia changesin channel morphology.
For example, the removal of trees from riparian areas coupled with past landdide activities have resulted
in a loss of streambank tability and excessve amounts of sediment moving through the WAU.
Precipitation and subsequent runoff events probably have caused streams to widen over time.

Drainage dengty is defined as the length of al channels in the drainage basin divided by the basin aea
(Dunne and Leopold 1978). Drainage density is one of severd linear measurements by which the scae
of topographic features can be compared. Areaswith high drainage density are associated with high flood
peaks, high sediment production, and steep hilldopes. Many of the drainages in the Cow Creek WAU
have drainage dengties ranging from 6 to 17 miles per square mile. There are 1,284 miles of Streamsin
the Cow Creek WAU with an average drainage dengity of 7.32 milesper squaremile. Drainageareasand
densties are listed in Table 12.

Wemple (1994) devel oped a process and investigated the effective extenson of stream networksresulting
from road drainage. She estimated that roads in her sudy area extended the stream network 60 percent
over winter base flow stream lengths and 40 percent over sorm event stream lengths. The road density
in her study areawas 1.6 miles per square mile. Road dengtiesin the Cow Creek WAU range from 2.60
to 8.97 miles per square mile. Road drainage is probably amagjor cause of increased winter peak flows
instreams, especialy when roads parale stream channels. Road cutsbring subsurfacewater to the surface
routing the water to stream channels much quicker than in unroaded aress. The stream network is
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effectively extended causing flows to peak higher and sooner. The Lower and Upper Middle Creek
subwatersheds have the highest road dengties (6 miles per square mile), stream drainage densities (9 miles
per square mile), and stream crossings per stream mile (3.34) in the Cow Creek WAU. When the
drainage density isincreased by the congtruction of roads, more runoff in the form of increased pesk flows
and mean annua floods may occur. Drainage basinswith fewer streams per square milewould experience
higher winter pesk flows as a result of roads than basins that naturdly have alot of streams (USDA and
USDI 1995). There are fewer streams to handle the rapid runoff so streamflow increases are grester,
potentidly leading to down-cutting, bank failures, bed scour, and mass wasting where streams undercut
adjacent dopes.

The number of stream crossings by roads that can be counted in GIS are shown in Table 12. The stream
crossing dendity can be used asan indicator of the potentia for culvertsto plug and for peak flow increases
fromhigh stream crossing densitiesin the Cow Creek WAU. It isassumed that the highest stream crossing
dengties would have the greatest potentia for peak flow increases from road related runoff. Stream
crossings per stream mile range from onein the Riddle drainageto 5.32 in the Nickle Mountain drainage.
The average for the Cow Creek WAU is 2.7 crossings per mile.
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E. Speciesand Habitats
1. Fisheries

Middle Creek has been designated a Tier 1 Key Watershed. Tier 1 Key Watersheds were selected to
conserve anadromous salmonidsand should be given highest priority for watershed restoration (SEISROD
B-19). Key Watersheds were designated to act asanchorsfor the potentia recovery of depressed or at-
risk anadromous and resident fish stocks by maintaining high quality aquatic habitat and recovering
degraded aquatic habitat (SEIS ROD B-18).

a. Historic and Current Fish Usein the South Umpqua Basin

The South Umpgua River hitorically supported hedthy populations of resident and anadromous salmonid
fish. A 1937 survey conducted by the Umpqgua Nationa Forest reported that salmon, steelhead, and
cutthroat trout were abundant throughout many reaches of the river and its tributaries (Roth 1937).
Excdlent fishing opportunitiesfor resident trout and anadromous salmon and trout historically existed within
the South Umpqua River (Roth 1937). The higtorica condition of the riparian zone aong the South
Umpgua River favored conditionstypical of old-growth forestsfound in the Pacific Northwest. Roth noted
the shade component that existed along the reaches of streams surveyed. The mgority of the stream
reaches surveyed were "arbored™ in nature, meaning "tall timber dong the banks, shading most of the
dream” (Roth 1937). Theriver and itstributarieswere well shaded by the canopy closure associated with
mature trees. Streambanks were provided protection by the massive root systems of these trees.

Since 1937, many changes have occurred within the South Umpqua Basin and in the stream reaches
surveyed by Roth. A comparative study conducted by the Umpqua National Forest during the summer
low-flow periods between 1989 and 1993 surveyed the same stream reaches in the 1937 report. The
results of the study show 22 of the 31 stream segments surveyed were Sgnificantly different from the 1937
survey (Dose and Roper 1994). Nineteen stream segments became significantly wider while theremaining
three stream segments were sgnificantly narrower.  Of the eight streams surveyed within designated
wilderness areas, only one stream channd increased in width since 1937. In contrast, 13 of the 14 stream
segments located in timber harvest emphag's areas were sgnificantly wider than in 1937.

The stream widening could have resulted from increased pesk flows. Peak flows typicaly occur dueto
the removal of vegetation (tree canopy) and theincrease in compacted areaswithin awatershed, especialy
within the trangent snow zone (Meehan 1991). Pegak flows can introduce sediment into the channd from
updope and upstream and can aso smplify the channel by rearranging instream sructure.  Excessive
sediment ddivery to streams usually changes stream channedl characterigtics and channd configuration.
These stream channd changes normdly result in decreasing the depth and the number of pool habitatsand
reducing the space available for rearing fish (Meehan 1991).

Winter steelhead and resident rainbow trout (Oncorhynchus mykiss), fal and spring chinook samon
(Oncorhynchus tshawytscha), coho salmon (Oncorhynchus kisutch), and searrun cutthroat and resident
cutthroat trout (Oncorhynchus clarki) have been documented using the Cow Creek WAU. Over the lagt
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150 years, sdmonids have had to survive dramatic changes in the environment where they evolved. The
character of streams and riversin the Pacific Northwest has been adtered through European settlement, by
urbanand industria development, and by land management practices. Modificationsin the landscape and
waters of the South Umpqua River Basin, beginning with the first settlers, have made the South Umpqua
River less habitable for sdmonid species (Nehlsen 1994).

Resultsfrom the recent United States Forest Service (USFS) study document changesin low-flow channel
widths within the South Umpqua Basin since 1937 (Dose and Roper 1994). Land management activities
(road congtruction and timber harvest) have contributed to the changes in the channd characterigtics.
These changes in channd condition may have resulted in the observed decline of three of the four
anadromous salmonid stocks occurring in the South Umpqua River Basin (Dose and Roper 1994).

The South Umpgua River once supported abundant populations of chinook and coho samon, and
steelhead and cutthroat trout. These species survived in spite of the naturdly low streamflows and warm
water temperatures that occurred historicaly within this subbasin (Nehlsen 1994). Currently, sdlmonid
populations throughout the Pacific Northwest are declining. A 1991 status report identified atota of 214
native, naturaly spawning stocksin the Pacific Northwest as vulnerable and at-risk of extinction (Nehlsen
et a. 1991). According to this 1991 report, within the South Umpqgua River, one salmonid stock is
considered extinct, two stocks of sdmonids are at-risk of extinction, and two stocks were not considered
at-risk.

Higtoricdly steelhead runsin the South UmpquaRiver were strongest inthewinter (Roth 1937). Currently,
winter steelhead are considered to be the most abundant anadromous salmonid in the South UmpgquaRiver
(Nehlsen 1994). In 1937 Roth reported summer steelhead above the South Umpqua Falls. Summer
steelhead are now considered to be extinct (Nehlsen et d. 1991).

Roth (1937) reported the principa run of chinook was in the late spring and summer.  Presently, spring
chinook runs are considered to be depressed by ODFW. Nehlsen et a. (1991) reported the spring
chinook run at high risk of extinction. Fal chinook are consdered to be hedthy by ODFW (Nehlsen
1994).

Coho salmon were consdered abundant in the South Umpqgua River Basinin 1972 by the Oregon State
Game Commission (Lauman et d. 1972). An estimated 4,000 fish spawned in the basin with the largest
number of fish (1,450) spawning within Cow Creek. Presently, coho sdimon in the South UmpquaRiver
Basin are suffering the same declinesas other coastal stocks. These declinesmay bedueto severa factors,
induding the degradation of their habitats, the effects of extensve hatchery releases, and overfishing
(Nehlsen 1994). No coho salmon were sampled within the survey area(i.e., upper stream reaches of the
South Umpqua River) during the 1937 survey. A subsequent study conducted during the summer of 1989
in Jackson Creek, a mgor tributary to the South Umpqua River, documented the common presence of
coho samon within this tributary (Roper et d. 1994). The documentation of coho salmon using Jackson
Creek qudifiesthis speciesexistencein the upper reaches of the South UmpguaRiver Basin. Cohosdmon
have been observed and sampled within the Cow Creek WAU as well.
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Sea-run cutthroat are assumed to be depressed from historic levels. Theinformation providedin the 1937
Rothreport noted cutthroat trout were common and/or abundant throughout the stream segments surveyed
in the Upper South Umpqua River Basin. Therearelimited historica records on cutthroat population Sze
within the South Umpqua River.

The assumption that sea-run cutthroat trout abundance is currently below higtoric levels throughout the
Umpqua Basin has been based upon the information provided by the fish counting station at Winchester
DamontheNorth UmpguaRiver. Betweentheyearsof 1947 and 1957 the North UmpquaRiver boasted
runs of sea-run cutthroat trout averaging approximately 900 fish per year. The highest number return of
1,800 fish occurred in 1954 and the lowest returnfor theten year period was450fishin 1949. Inthelate
1950s the sea-run cutthroat trout returns declined drastically.

The stocking of AlseaRiver cutthroat trout into the Umpqgua system began in 1961 and was continued until
the late 1970s. The stocking of this geneticdly distinct stock of trout into the Umpqua system has
agpparently led to compounding the problem for the sea-run cutthroat trout native to the Umpqgua River
Basin. Searun cutthroat trout returns have been extremely low since discontinuing the hatchery releases
inthe late 1970s. Thelevelsof returns resemble prehatchery release conditions of the late 1950s, with an
average return of <100 fish/year (ODFW 1994 - overhead packet). In 1992, no searun cutthroat
returned to the North Umpqua River. In subsequent years, sea-run cutthroat trout numbers have been a
total of 29 fishin 1993, 1 fish in 1994, 79 fish in 1995, and 81 fish in 1996.

According to the dataavailable, the South UmpqguaRiver appearsto have supported alarger run of sea-run
cutthroat trout than the North Umpqua River. In 1972, atotal of 10,000 sea-run cutthroat trout were
estimated within the South Umpqua River Basin. Sea-run cutthroat trout populations seemed to have the
highest occurrence in those streams occupied by and accessible to coho salmon (Lauman et d. 1972).
Today, these fish are limited to the upper portion of the mainstem South Umpqgua River and Cow Creek,
one of the mgor tributaries to the South Umpqua River. Warm water temperatures, lack of over-
summering pool habitats, and low flows have precluded their use of the lower stream reaches in the basin
(Nehlsen 1994).

The Umpqua Basin cutthroat trout has been listed by the Nationad Marine Fisheries Service (NMFS) as
an endangered species under the Endangered Species Act (ESA) of 1973, as amended. The Nationa
Marine Fisheries Service determined the Oregon Coast coho sdmon Evolutionary Significant Unit did not
warrant liging but may consider the Oregon Coast coho salmon to be a candidate speciesin 3 years (or
ealier if warranted by new information) (Federal Regigter, Vol. 62, No. 87/Tuesday, May 6, 1997/Rules
and Regulations). The West Coast steelhead has been proposed for listing by NMFS as a threatened
speciesunder the ESA. Two fish species, the Pacific lamprey (Lampetratridentata) and the Umpqguachub
(Cregonichthys kalawatseti) are on the United States Fish and Wildlife Service (USFWS) list as Species
of Concern and are considered Bureau Sensitive species by the BLM (Manua 6840). All these species
have been documented within the South Umpqgua River.

Current anadromous fish digtribution limits have been mapped, using GIS, for streams with documented
barriers within the Cow Creek WAU (see Map 21). Didribution limits of anadromous and resident fish
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are determined by the extent thesefish are ableto migrate upstream. Naturd waterfdls, log or debrisjams,
beaver dams, and road crossings are potentia barriers to fish movement and migration.

Aquatic habitat inventories have been completed for portions of Cow Creek and it'stributaries. The Cow
Creek inventory covers about 70 miles of the gpproximate 1,284 tota stream mileswithin the Cow Creek
WAU (see the ODFW Aquatic Habitat Inventory Data Table in Appendix C). The inventories are used
to describethe current condition of the aquatic habitat with afocus on thefish bearing stream reacheswithin
awatershed.

The agudic habitat inventory is not a fish digtribution or fish abundance survey. The habitat inventory is
designed only to survey physica habitat features. However, fish use and distribution information was noted
inthe habitat inventories. The stream surveyors noted fish use by visua observation only. Fish distribution
surveys are currently underway on the Roseburg Digtrict BLM to determine the upper limits of resdent fish
use on BLM administered lands. Portions of the Cow Creek WAU were surveyed for resident fish use.
The information available on the habitat condition and the digtribution of fish speciesin the streamsthat have
not been surveyed is in the form of persona communications and observations by ODFW and BLM
biologidts.

The data collected through the ODFW Aquatic Habitat Inventory can be used to anadyze the components
that may limit the aquatic habitat and the fishery resource from reaching their optima functioning condition.
The Habitat Benchmark Rating Systemisamethod devel oped by theUmpqguaBasin Biologica Assessment
Team (BAT team) to rank aguatic habitat conditions. The BAT team conssts of fisheries biologists from
the Southwest Regiona Office of the ODFW, Coos Bay Didrict BLM, Roseburg Didrict BLM, Umpqua
Nationa Forest USFS, and Pacific Power and Light Company. The intention of the matrix designed by
the BAT team is to provide a framework to easly and meaningfully categorize habitat condition. This
matrix is not intended to reflect equdity of the habitat condition of each stream reach, but is intended to
summarize the overdl condition of the surveyed reaches. The matrix is a four category rating system
consgting of an Excellent, Good, Fair, or Poor rding.

Data from the ODFW Aquatic Habitat Inventories for Cow Creek WAU were anayzed to determine an
overdl agquatic habitat rating (AHR) for each stream. How theratings correlate to the NMFS Matrix (see
Appendix C) are shown in Table 16.

Each sream contains different limiting factors. Limiting factors for the fishery resource may include
conditions where there has been areduction in instream habitat Structure, an incresse in sedimentation, the
absence of afunctiond riparian area, a decrease in water quantity or qudity, or the improper placement
of drainage and erosion control devices associated with the forest road network.
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Table 16. Aquatic Habitat Ratings (AHR).

ODFW Aquatic Habitat Inventories NMFS Matrix

Excdlent or Good Properly Functioning

Fair At Risk

Poor Not Properly Functioning

b. Current Stream Habitat Conditions

The Oregon Department of Fish and Wildlife (ODFW) conducted Aquatic Habitat Inventories on 22
greamsin the Cow Creek WAU. Mogt of the 67 stream reaches identified in the inventories were rated
as being fair (see the ODFW Aquatic Habitat Inventory Data Table in Appendix C). Two of the stream
reaches were rated as being in good condition and seven of the reaches were rated as being in poor
condition. Six of the seven stream reaches rated as poor were located in the Upper or Lower Middle
Creek subwatersheds. The lack of Large Woody Debris seemed to be the limiting factor in most of the
stream reaches. Excessive sediment, hardwood dominated riparian aress, the lack of large conifers
avaladle for future recruitment of the LWD, and the lack of shade contributing to higher stream
temperatures were other limiting factorsin some of the stream reaches.

The BLM adminigters land dong approximately two miles of Martin Creek, amgor tributary to Middle
Creek. In 1984, five instream projects (gabion baskets) were placed in Martin Creek in the SEY/,, SEY,,
of section 35, in T31S, R7W. The structures provided pool habitat and recruited and maintained spawning
gravesin the stream. These structures remained in place until the winter of 1996-1997 when flood events
caused three of the five structures to fail. The spawning gravels that had been recruited were washed
downstream and poolsthat had developed werelost. Thetwo remaining structureswere heavily damaged
and are a high risk of falling. Itislikely that these structureswill not survive another series of flood events
such as those that occurred during the winter of 1996-1997.

Restoration projects were constructed on Iron Mountain, Cattle, and Council Creeksin 1995. Thelron
Mountain Creek culvert and the Council Creek culvert restoration projects were intended to improve the
integrity of the exiging culverts while providing juvenile and adult fish passage. The Cattle Creek culvert
restoration project removed a dilapidated culvert and replaced it with a new bottomless arch structure.
All of these projects have functioned as planned and have been successful in providing fish passage.
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2. Wildlife

A vaiey of wildlife species use the different plant communities present in the WAU. The various
vegetation types provide habitat to over 200 vertebrate species and thousands of invertebrate species.
Fifty-sx animal species are of gpecia concern because they are federaly threatened (FT), endangered
(FE), Bureau Sengtive (BS), Bureau Assessment (BA), or Oregon State Sensitive species (see Table E-1
in Appendix E). In addition to these species, the Standards and Guidelines in the Record of Decison
(ROD) for Management of Habitat for Late-Successiona and Old-Growth Forest Related Species Within
the Range of the Northern Spotted Owl (USDA and USDI 1994b), lists speciesto survey and managefor
in Oregon, Washington, and California (USDA and USDI Appendix J2 19943).

a. Threatened and Endangered Species

Fve terrestria species known to occur in the Roseburg Didtrict are legdly listed as federally threatened
(FT) or federaly endangered (FE). These include the American Bad Eagle (Haliaeetus |eucocephal us)
(FT), the Marbled Murrelet Brachyramphus marmoratus) (FT), the Northern Spotted Owl Strix
occidentalis caurina) (FT), the Peregrine Falcon (Ealco peregrinus anatum) (FE), and the Columbian
White-tailed Deer (Odecoailus virginianus leucurus) (FE). The northern spotted owl and the marbled
murreet are the only federally listed threatened or endangered species known to occur within the Cow
Creek WAU.

1) The Northern Spotted Owil

Suitable forest habitats where spotted owlsarelocated are known as spotted owl activity centers or master
gtes. In the Cow Creek WAU, the spotted owl is found in 63 master Sites. This number represents the
current and historical owl activity centersin the WAU. Of the 63 totd Sites, 49 stes are found on BLM
lands (33 in the LSR and 16 in Matrix), 11 on private lands, and one on state municipa lands. Of the 32
potentia siteson BLM lands (23 in the LSR and 9 on Maitrix), twenty were occupied in 1996 (11 in the
LSR and 4 on Matrix). Of the 10 potentia sites on private land, five Stes were active in 1996.

Only 32 activity centers on BLM may be occupied or potentially occupied at onetime. The reasonisan
activity center may have one or more dternate location(s). Usudly the area of these different dternate
numbers overlgp. The dternate Sites are in adifferent location, such asadifferent drainage, ownership, or
section, where subsequent nest trees have been located. In generd terms, these nest areas form aforest
grove where spotted owls use different nest trees during different years.

Habitat important to the spotted owl was identified by Roseburg District BLM biologists based upon on-
the-ground knowledge, inventory descriptions of forest stands, and known characteritics of the forest
gructure. These habitats have been named Habitat 1 (HB1) and Habitat 2 (HB2). Habitat 1 describes
forest tandsthat provide nesting, foraging and resting components. Habitat 2 describes forest standsthat
provideforaging and resting components but lack nesting components. Other areasnat fitting intothe HB1
or HB2 category and greater than 40 years old are considered dispersal habitat. Dispersd habitat refers
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to forest stands greater than 40 years of age that provide cover, roosting, foraging, and dispersal
components spotted owls use while moving from one areato another (Thomas et a. 1990, USDI 1992a;
USDI 1994b). Tables17 and 18 givethe acresof HB1 and HB2 present in the Cow Creek WAU. Map
22 shows suitable habitat on BLM administered lands in the Cow Creek WAU.

Table 17. Spotted Owl Suitable Habitat Within The Cow Creek WAU.**

SPECIES HABITAT 1 HABITAT 2 | TOTALS
SPOTTED OWL 8,685 13,644 22,328
39% 61% 100%

Table 18. Number of Acresand Percent of The Cow Creek WAU in Habitat 1 and 2 (Federal
Land Only).

HABITAT 1 HABITAT 2 TOTAL TOTAL AREA IN
FEDERAL LAND COW CREEK
WAU
8,685 13,644 42,447 118,339
7.3% 11.5% 35.9% 100%

** Seetext for definition of habitat 1 & 2.
a) Digpersal Habitat

Another habitat component that can be measured isthe amount of 50-11-40 acres. Thisnumber (50-11-
40) refers to the condition where 50% of forested land within aquarter township is composed of 11 inch
diameter trees with a minimum of 40% canopy closure (Thomas et d. 1990). This habitat condition is
important for dispersal habitat outside of Late-Successional Reserves (LSR). Table 19 givesthe acres of
50-11-40 present in the Cow Creek WAU in each quarter township that overlgps the WAU boundary.
Thisdatais available only for the eastern portion of the WAU on lands located outside the LSR area.

b) Critical Habitat for the Recovery of the Northern Spotted Owil

The Cow Creek WAU boundary overlaps two critical habitat units designated by the United States Fish
and Wildlife Servicefor therecovery of the northern spotted owl (USDI 1992b). They are Critica Habitat
Units CHU- OR-63 and CHU-OR-63 (see Map 23). Gross acres for these critical habitat units are
99,649 acresin CHU-OR-62 and 10,986 in CHU-OR-63. A pproximately 50% of CHU-OR-62 isinsde
the Cow Creek WAU and about 70% of CHU-OR-63 isingdethe WAU boundary. The portion of the
Cow Creek WAU overlapping CHU-OR-62 has 14,174 acres of suitable spotted owl habitat (HB1 and
HB2). The area overlapping with CHU-OR-63 has 3,810 acres of suitable habitat.



87

Map 22. Spotted Owl Critical Habitat Units —~—/
in and near Cow Creek WAU L

Cow Creek
" —-’\'

\//

West Fork of Cow Creek

with other dnu Original data was complied from varlou: nr
informatior ‘not meet National Map, Accuracy Standards. This information
may be pd tedwllh ut notification.

REVIEW ANDIOR DISPLAY COPY \ r g7 D Cow Creek WAU Boundary
b o Camtletonass of thase adtaTor ndiuldum o ggrg e u"y’ o e - Streams
[ Spotted Owl Critical Habitat Units (CHU)




Map 23. Suitable Spotted Owl Habitat
Within Critical Habitat Units in the
Cow Creek WAU

West Fork of Cow Creek

REVIEW AND/OR DISPLAY COPY
NOT FOR DISTRIBUTION
No ccuracy,
i use
ith af
inf Map Ac tand information
a n.

South Umpqua
River

Cow Creek

[ ] Watershed Boundary
Streams

[ Suitable Habitat

[] CHU-OR-63

[ ] CHU-OR-62

88




89

Table 19. Acresof 50-11-40 Habitat In The Cow Creek WAU.

QUARTER | TOTAL AVAILABLE 1140 1140 1140 %
TOWNSHIP ACRES | AVAILABLE
29-05-NE 394 344 147 87
29-05-SWA 295 128 0 43
29-06-SE 649 143 0 22
30-05-NEA 1,948 1,265 291 65
30-05-NW 357 242 64 68
30-05-SW 181 114 24 63
30-06-NE 1,230 482 0 39
30-06-SE 40 40 20 100
30-06-NW 1,340 353 0 26
30-06-SW 942 281 0 30
31-05-NW 3,645 2,403 581 66
31-06-NE 2,99 2,049 551 68
31-06-SE 1,688 1,077 233 64
31-06-SW 2,317 1,361 203 59
31-06-NW 2,274 1,409 272 62
32-06-NE* 2,102 1,692 641 80
32-06-NWA 977 608 120 62

TOTAL AVAILABLE: Total forested acresincluding 50-11-40 acres.

1140 ACRES: Amount of 50-11-40 acresin the total forest acres.

1140 AVAILABLE: Number of acres above the 50% level of total acres available.
1140%: Percent of 50-11-40 acres in the township (1140 acres/total available).

A- Quarter township overlaps asmall portion of BLM land in the WAU.

2) The American Bald Eagle

Hidoric distribution of the bald eagle included the entire northwestern portion of the United States
(Cdifarnia, Oregon, Washington), Alaska, and western Canada. Bald eagle populations probably started
declining in the 19th century but did not become noticegble until the 1940s (USDI 1986).

Throughout the North American range, drastic declinesin bald eagle numbers and reproduction occurred
between 1947 and the 1970s. Inmany places, the bad eagle di sappeared from the known breeding range.
The reason for this decline was the impact organochloride pesticide (DDT) use had on the qudlity of egg
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shdls produced by the eagles (USDI 1986). Bad eagle numbers probably declined on the Roseburg
Didrict because DDT was used in much of western Oregon from 1945 to the 1970s (Henny 1991). Other
causes of eagle declineincluded shooting and habitat deterioration (Anthony et d. 1983). Higtoricdly, the
removal of old growth forests near mgjor water systems (e.g., South UmpquaRiver) contributed to habitat
deterioration through loss of bad eagle nesting, feeding, and roosting habitat.

Informationcollected fromyearly inventories (1971 to 1995) by Isaacsand Anthony (1995) of known bad
eagle Stes in Douglas County does not list any Sites, nests, or territories within or near the Cow Creek
WAU. Some forest stands along Cow Creek are considered potentia bald eagle habitat. These stands
are next to or within one mile of Cow Creek. Sporadic observations and reports of bald eagles along the
South Umpqua River may represent migrating individuas. Midwinter surveys, from Days Creek to
Melrose, have not detected bald eagles near the South UmpquaRiver-Cow Creek junction (Isaacs 1995).
On occasion, bald eagles are observed during the Fal, Spring, or Winter but the eagles do not stay and
do not appear to use the area as along term wintering ground. To datethereisno evidence of nesting by
bald eaglesin the Cow Creek WAU.

There are over 4,000 acres of mature and old-growth forest on BLM administered land within one mile
of Cow Creek. Thephysical characteristicssuch aslarge, dominant treeswith largelimbsand broken tops,
and close to water, often used by eagles for nesting, are present in some of these forest stands.  About
1,823 acresof mature and old-growth forestswithin onemile of Cow Creek are potential bald eagle habitat
(Map 24). The data used to determine potentiad habitat included diameter class and the stocking leve of
current stands.  Evauating the forest stands using spotted owl Habitat 1 (nesting characteristics) yielded
1,821 acres.

3) ThePeregrine Falcon

In Oregon, peregrine falcons were a "common breeding resdent” adong the Pacific coastline and were
present in many areas including southwestern Oregon (Haight 1991). Peregrine falcon populations in the
Pacific Northwest declined because of organochloride pesticide use, shooting, other chemicas (avicides,
such as organophosphates) used to kill other bird species considered pests, and habitat disturbance (loss
of wetlands, loss of fresh water marsh environments in interior valeys, and increased rurd devel opment)
(Aulman 1991).

Severd areas in the Cow Creek WAU have exposed bedrock due to erosion and other geological
processes. An evauation of aerid photographs and on-the-ground surveys determined rock outcrops or
diff habitats are present inthe WAU. The potentid existsfor peregrine falconsto usethese habitats. One
habitat location known as PR2 is used by at least one adult peregrine falcon for perching. Surveys are
continuing to document the status of this Site.

4) TheMarbled Murrelet
The marbled murrelet was listed as athreatened speciesin 1992 (USDI 1992c¢) and critical habitat for the

recovery of the murrelet was designated in 1996 (Federal Register 61(102):26256-26278). The marbled
murrelet isfound in the Roseburg Didtrict. The middle of the Cow Creek WAU is50 milesfrom the coadt,
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Map 24. Potential Bald Eagle Habitat Along Cow Creek
and the South Umpqua River in the Cow Creek WAU
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which is consdered to be the extent of suitable marbled murrdet habitat. Information about the biology
and inland nesting Stes indicates that the murrelet is unlikely to be found more than 50 miles from the
Oregon Coast and surveys to detect murrelets are not required beyond this 50 mile zone. There are
approximately 11,395 acres of suitable murrelet habitat in the Cow Creek WAU (seeMap 25). Murrdlet
surveys have not been conducted in the Cow Creek WAU. All previous murreet surveys in the South
River Resource Areawere conducted north of the Cow Creek WAU.

5) The Columbian White-tailed Deer

The Cow Creek WAU isoutsdethe current and historical distribution range of the Columbian white-tailed
deer (USDI 1983). The Columbian white-tailed deer isnot present in the WAU. The known white-tailed
deer populationisrestricted to an areanortheast of Roseburg, approximately 20 air milesfrom the northern
boundary of the Cow Creek WAU (USDI 1983).

b. Remaining Species of Concern

Other terrestrial animal species of concern, not threastened or endangered, may belong to the Federa
Candidate, Bureau Sengtive, or Bureau Assessment category. On the Roseburg Didtrict 23 are Bureau
Sengtive and 14 are Bureau Assessment species. See Appendix E for the species that occur on the
Roseburg Didtrict.

Although there is information about the biology and habitat requirements of these Bureau Sendtive and
Bureau Assessment species, population levels and current distribution are not available. Many of these
animds use unique features such as ponds, seeps, caves, or taus found throughout the landscape and
associated vegetation cover. Inthe Cow Creek WAU, theforest inventory of age classesisavailable, but
the digtribution patterns and abundance of unique habitats are not available at thistime.

1) Mollusks

In western Oregon and Washington, over 150 species of land snails and dugs have been identified.
Mollusks can be found at any eevation and in many different habitat types. Generdly, snails and dugs
avoid disturbed areas where habitat modification leads to the loss of moisture and increased exposure to
solar radiation (Frest and Johannes 1993).

Over 200 species of aguatic mollusks have been documented in western North America. These species
inhabit permanent or seasond water bodies. Most freshwater mollusks prefer cold and clear streamswith
dissolved oxygen (DO) near saturation levels (Frest and Johannes 1993). In 1993, Frest and Johannes
stated that 108 mollusk species (57 freshwater aguatic and 51 land) are known in the range of the spotted
owl. Of these, 102 species are known or are likely to occur on federa lands.

In 1997, Frest and Johannes reported 46 mollusk species (17 land, 29 aguatic) were known to occur in
Douglas County. An additiona 75 species may be present. Thirty-one of these specieswere andyzedin
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the SEIS ROD as sengtive taxons. Only four species of land snails and dugs present in Douglas County
areliged in table C-3 of the SEIS ROD as requiring surveys prior to ground disturbing activities.

Approximately twenty mollusk survey plots were located in the Upper Cow Creek and Lower Middle
Creek subwatersheds in 1997. Severad species were common on most plots, including Ancotrema
gportella, Haplotrema vancouverense, and undescribed species of Vespericola and Monadenia.

Surveys for terrestria species located Prophysaon coeruluem, the blue-gray taildropper dug, which isa
Survey and Manage species. The blue-gray taildropper dug wasidentified on four plotsin Lower Middle
Creek. Thepreferred habitat € ementsfor this speciesare associated with rdlatively moist microsites, such
as canopy closures greater than 70%, hardwoods, deep legf litter, down logs, and ground vegetation such
assword fern and sdd. The stes where the blue-gray taildropper dug waslocated are Sgnificantly drier
type plant communitiesin the Tan Oak vegetative zone than the more typicd Ste. Mogt of the Sitesdid not
contain hardwood species or sword fern, for example. However, the sites were generdly located in the
maost moist microhabitats available in the vicinity, such as north dopes and smdl drainages with deep soils
and shade.

In generd, management for late serdl characteristics tends to increase the moisture retention of an area.
I ncreased tree speciesdiversity (especidly hardwood species), down woody debrisamountsand soil depth
in late seral stands produce a more favorable moisture regime at a given site and increases the abundance
and diversity of mollusks present. Mollusk abundanceincreasesthe available nutrients et asite, increasing
growth rates and moisture retention.

One Survey and Manage species thought to be present in the southern portion of the Roseburg didrict is
Helminthoglypta hertleini, a medium-sized land snail that frequently isfound in rocky talus habitats. The
habitat type and rangeis smilar to that of the Dl Norte sdlamander, which is dso a Survey and Manage
gpecies.  Surveys for these two species could be conducted smultaneously. No known sites of
Helminthoglypta hertleini had been found on the Roseburg Didtrict, as of July 1997.

2) Amphibians

An inventory of amphibiansin the South River Resource Area was completed in 1994 (Bury 1995) and
another inventory was conducted in 1997. These inventories document amphibian species in the area.
The spotted frog is not expected to occur in the Cow Creek WAU and was not found during the 1994
inventory. Specieslikethe Southern Torrent sdlamander (Rhyacotriton variegatus), western red-backed
sdamander (Plethodon vehiculum), Dunn's sdlamander (Pl ethodon dunni), and other regiond specieswere
documented in the WAU.

Amphibian species such as the northern red-legged frog, foothill yellow-legged frog, and clouded
sd amander use unique habitats often found within many vegetation types. Featureslikelarge down woody
materid, talus dopes, creeks, seeps, ponds, and wetlands are often used by amphibian species in
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southwestern Oregon.  Because these features are found in the Cow Creek WAU, these species are
expected to occur here.

The Ddl Norte salamander (Pl ethodon g ongeatus), a Survey and Manage species, was located north of the
Medford BLM Didtrict linein 1997. Thisisthefirst known De Norte sslamander Stelocated in the South
River Resource Area and the Roseburg BLM Didtrict. The Del Norte sdlamander uses forested talus
habitat, rocky substratesin hardwood forests, and riparian areas. Other habitat featuresinclude cool moist
conditions with maoss and fern ground cover, lichen downfal, deep litter, and cobble dominated rocky
substrates (1B-OR-96-161, Protocols for Survey and Manage Amphibians). Theknown range of the Del
Norte salamander includesthe southwest corner of the Cow Creek WAU but ongoing surveys may extend
the range farther into the WAU.

3) Mammals

During the summer of 1994, asurvey to identify the bat species present in the South River Resource Area
was conducted by Dr. Steve Cross of Southern Oregon College in Ashland, Oregon. Bat species use
unique habitats like caves, taus, dliffs, snags, and tree bark for roosting, hibernating, and maternity stes.
Inaddition, bats use other unique habitats (ponds, creeks, and streams) for food and water. Specid status
bat speciesare present on the Roseburg BLM Didtrict and are expected to occur in the Cow Creek WAU.

Mammads like the white-footed vole and the red tree vole, which have geographic ranges that include the
Roseburg BLM Didtrict, are expected to be present in the Cow Creek WAU. Information about the
biology and life history of the white-footed voleislimited (Marshall 1991). This speciesis associated with
riparian zones, woody materias, and heavy cover. Datasuggeststhe white-footed voleis associated with
mature forests (Marshall 1991). Thered tree vole is an arboredl rodent, which livesingde the canopy of
trees in Douglasfir forests of Oregon and Northern Cdifornia. It's primary food is the needle of the
Douglasfir. However, needles from Sitka spruce, western hemlock, and grand fir are dso eaten by red
tree voles (Huff et d. 1992). In 1997, the South River Resource Area began surveying for red tree voles
in the Cow Creek WAU. The results will not be available until end of 1997 or the beginning of 1998.
Reports from eva uating spotted owl pdlletsindicate the red tree voleis present in the Cow Creek WAU.

4) Northern Goshawk

Information about the northern goshawk isreadily available (Marshall 1991). However, mogt of thework
withthisspecieswasdone east of the Cascades. Current geographic distribution suggeststhat the goshawk
would not be expected to occur in most of the Roseburg BLM Digtrict. Observationsrecorded since 1984
show the goshawk is present north of the expected distribution range. In the early 1980s, two nest Sites
werefound on the Roseburg BLM District but were not located within the Cow Creek WAU. Goshawks
have been observed in the WAU but no nesting Sites are known to be within the WAU.
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5) Other Raptors

The Cow Creek WAU supports bird of prey species common to the region but estimates of loca
populations are not available. Raptor species are present and occur where suitable habitat is present.

Some information isavailable about ospreys. Osprey nesting habitat is present dong Cow Creek. Osprey
aurveys aong Cow Creek within the WAU documented five osprey territories but only one active nest
during 1997. One osprey nest (unoccupied in 1997) is present on BLM landsin the Cow Creek WAU.

c. Neotropical Bird Species

Bird species that migrate and spend the winter in the various ecosystems found south of the North
American Continent are considered neotropica bird species. Bird speciesthat live onthe North American
Continent year round areresident birds. Oregon hasover 169 bird speciesthat are considered neotropical
migrants. Over 25 species are documented to be declining in numbers (Sharp 1990).

Widespread concern for neotropica pecies, related habitat dterations, impacts from pesticide use, and
other threats began in the 1970s and 1980s (Peterjohn et al. 1995). Population trends of neotropical
migrantsin Oregon show declinesand increases. Oregon populations of 19 bird species show dtatigticaly
sgnificant declining trends while nine other bird species show significant increasing trends (Sharp 1990).
Including al species that show declines, increases, or dmogt atigticaly sgnificant trends as a proportion
of routes there are 33 decreasing species and 12 increasing species in Oregon (Sharp 1990).

During 1993, 1994, 1995, and 1996, neotropical birdswere captured and banded, and habitat eval uations
were conducted in the South River Resource Area. However, none of thiswork was doneinsde the Cow
Creek WAU. Results from the banding station two miles from the WAU shows that neotropicd bird
gpecies use the available habitat types during migration and the breeding season.

The Cow Creek WAU supports populations of neotropica species. Given the different vegetation zones
within the Cow Creek WAU, the WAU may provide habitat for more neotropical species than those
species located at the banding sation. The unique and diverse habitats found in the Interior Vdley
vegetative zone have hardwood, shrub, and conifer pecies not found at the banding station that function
as habitat for many neotropica birds.

d. Big Game Species (Elk and Deer)

Higoricaly, the range of Roosevet Elk extended from the summit of the Cascade Mountains to the
Oregoncoast. 1n1938, theek populationin Oregon was estimated to be 7,000 (Graf 1943). Elk numbers
and digtribution changed as people ettled in the region. Over time, ek habitat areas shifted from the
higtorica digtribution to "concentrated population centers which occur as idands across forested lands of
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vaying serd sages’ (South Umpqua Planning Unit 1979). Information about the historica distribution of
ek within the Cow Creek WAU and the equivdent Dixon management unit (set by ODFW) is not
avalable. Given the increased number of people, road construction, home construction, and timber
harvestinginthearea, it issuspected that elk numbers have declined asreported in other partsof theregion
(Brown 1985).

The Cow Creek WAU includes portions of three ek management areasidentified in the Roseburg Didtrict
ROD/RMP (USDI 1995). However, management direction for these three elk management areas was
not discussed in the RMP. The ek management areas are shown on Map 26. Communication with the
Oregon Department of Fish and Wildlife identified this area as lacking current ek population estimates.
One or two dk herds are known to use the Middle Creek portion of the WAU. The qudity of ek habitat
in these management areas was evauated in the Proposed Roseburg Didtrict Resource Management
Plan/ElS (USDI 1994b). Using the Wisdom mode (Wisdom et a. 1986), cover quality, forage qudity,
and road dengty indices were caculated. All three indices were below the minimum levels considered
important for optimum use by ek in the Cow Creek WAU. The habitat indices are only guiddines
congdering the qudity of the habitat asit relates to roads, forage, or hiding cover.

The current, as well as historic, black-tailed deer range is throughout Oregon. During the logging that
occurred after WWII, suitable young serd age stands (less than 20 years old) were abundant and black-
talled deer populations increased to the point that libera hunting seasons were permitted. Overal, black-
talled deer numbers remained stable through the late 1970s in the South Umpqgua Planning Unit (South
Umpqua Planning Unit 1979). Creation of early serd sandsasaresult of timber harvesting benefitted deer
and ek as a byproduct and not as part of a specific management plan for these game pecies.

Current numbers of Roosevelt Elk and black-tailed deer in the Cow Creek WAU are not available
(Persond communication from ODFW). Both species are present and use Smilar habitats. Elk and deer
forage for food in open areas where the vegetation includes grass-forb, shrubs, and open sapling
communities. Both gpecies use a range of vegetation age classes for hiding. This hiding component is
provided by large shrub, open sapling, closed sapling, and mature or old growth forest communities (Brown
1985).
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Map 26. Elk Management Areas in the Cow Creek WAU
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3. Plants

Fied surveys have been conducted for Specid Status Plants on portions of the Cow Creek WAU. Eight
Specid Status Plants have been documented in the WAU.

Allium bolanderi (Bolander's Onion); Assessment Species
Allium bolanderi grows on stony dopes and gravelly flats on serpentine soils below 3,000 feet. Digtribution
ranges from Douglas County, Oregon to Lake County, Cdifornia.

Caochortus coxii (Crinite Mariposa Lily); Bureau Sensitive Species

Caochortus coxii is anewly discovered and described species known only to exist dong a twelve mile
serpentine ridge system between Dodson Butte and Riddlein Douglas County, Oregon. Caochortus coxii
isadidinct, showy, perennid forb in thelily family that blooms from late June to July. Caochortus coxii
isredtricted to serpentine soils. Itisfoundinanumber of different habitats ranging from woodlandsto open
grasdands. Currently only two real populations exist, separated by Interstate 5 (Fredricks 1989). A
Conservation Strategy is being developed to identify and schedule management actionsto remove or limit
threets and provide for the long term survival of Caochortus coxii.

Cypripedium montanum (Mountain Lady's Slipper); Tracking and "Survey and Manage' Species
Cypripedium montanum popul ationsare small and scattered; lessthan 20 are extant west of the Cascades.
Smdl populations may reflect the dow establishment and growth rate of this species.  Cypripedium
montanum seemsto persst in areasthat have been burned. This speciesrangesfrom Southern Alaskaand
British Columbiasouth to Montana, 1daho, Wyoming, Oregon, and Cdifornia. Survivd of the speciesmay
depend on protection of known populations and development of a conservation plan (USDA and USDI
SEIS Appendix J2 19944).

Dichdogemma idaemaia (Firecracker Plant); Tracking Species

Dichdogemmaida-maia growsin openwoods, grassy hillsides, and roadsidesat e evationsbetween 1,000
and 4,000 feet from Douglas County, Oregon south through the Siskiyousinto Cdifornia, whereitismore
common. It has been sighted in clearcuts, roadcuts, and areas impacted by fire.

Mimulus douglasii (Douglas Monkey Flower); Assessment Species
Mimulus douglasii grows in moist soil or gravelly places, usudly on serpentine soils, in Douglas, Curry,
Josephine, and Jackson Counties of southwest Oregon south to centra Cdifornia.

Pellaea andromedaefalia (Coffee Fern); Assessment Species

Pellaea andromedaefolia is afern that occurs on dry rock outcrops, mostly in the open, but at timesaong
shaded stream banks below 4,000 feet devation. Distribution ranges from Lane County Oregon south to
Bga, Cdifornia

Phacelia verna (Spring Phacdlia); Tracking Species
Phacdlia verna grows on mossy sparsaly vegetated rock outcrops mostly in the UmpquaRiver Valley. It
has been observed to repopulate an area after alow intengty fire.



100

Polydtichum cdifornicum (Cdifornia Shield Fern); Assessment Species
Polydtichum cdifornicum grows on rock outcrops benesth forest canopies or on dopes at low and mid
eevatiions. Distribution ranges from British Columbia south to Santa Cruz County, Cdifornia.

Other plant species to consider include "Protection buffer" and "Survey and Manage' species that are
suspected to occur in the Cow Creek WAU. "Protection buffer" species suspected to occur in the Cow
Creek WAU include the Bryophytes Brotherdla rodlii, Buxbaumia viridis, Rhizomnium nudum,
Schisiostega pennata, Tetraphis feniculata, and Ulota meglospora, and the Fungus Sarcosoma mexicana.
"Survey and Manage" plant species suspected to occur in the Cow Creek WAU are listed in Table F-1
in Appendix F.

Noxious Weeds

Noxious weeds have been identified in the Cow Creek WAU. The encroachment of noxious weeds has
geadily reduced naturd resource values. Noxious weed invasions dramaticdly affect native plant
communities, reducing the abundance and distribution of native plants (Bedunah 1992).

The intent of an integrated weed management program is to implement a strategy that will facilitate
maintenance and restoration of desirable plant communities and healthy ecosystems.  The Bureau of Land
Management has an agreement with the Oregon Department of Agriculture (ODA) where locations of
noxious weed invasions are identified and monitored by the BLM and control measures are administered
by ODA.

Thefollowing gods are important in the implementation of integrated weed management:

-Inventory by species
-Identification of potentia invaders

-Monitoring

-Prioritization of noxious weed species

-Habitat management and restoration

-Revegetate bare soil following disturbance

-Develop rock source management plans

-Keep records of roads surfaced with rock that may contain noxious weed seed.

The following (Target) noxious weeds have been documented in the Cow Creek WAU.

Y dlow Sarthistle( Centaureasolditidis) has been designated asa Target weed speciesby ODA. Because
of the economic threst to the state of Oregon, action againgt these weeds would receive priority. Yedlow
Sarthigle isnativeto dry open habitatsin Southern Europe. A single Y ellow Starthistle plant can produce
up to 150,000 seedsunder optimum conditions. The ODA would control documented invasionsof Y dlow
Sarthistle. The areawould be monitored by BLM for resurgence.
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Rush Skeletonweed (Chondrilla juncea) has been designated asa Target weed speciesby ODA. Because
of the economic threet to the state of Oregon, action againgt these weeds would receive priority. Rush
Skeletonweed growsin rangelands and along roadsides. The ODA would control documented invasions
of Rush Skeletonweed.
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V. Interpretation
A. Vegetation

Changes in age class distribution over the past 60 years are shown on the Cow Creek Watershed Anadysis
Unit 1936 and 1997 Age Class Distribution Maps (Maps 4 and 7). The main causes for the difference
between conditions are land ownership, mining, management activities, timber harvesting, and natura
disturbances. The checkerboard land ownership and timber harvesting hasfragmented most of the WAU
inthelast 50 years. Timber harvests beganin the late 1940s, shaping the vegetative structure and pattern
to the present day. Higoricdly, before intengve harvesting began, stand replacing fires were the mgor
disturbance and concentrated the seral stagesin larger contiguous blocks. Table 20 shows the number of
acres within the Cow Creek WAU that BLM management activities have affected in the past 50 years.

Table 20. Recorded BLM Management ActivitiesIn The Cow Creek WAU Since 1946.

GFMA CONNECTIVITY LSR TOTAL
acres acres acres acres
Clearcut 1,711 963 4,361 7,035
Partid Cut 0 63 73 136
Overstory Remova 39 0 565 604
Precommercid Thinning 586 573 864 2,023
Fertilization 378 357 883 1,618
Broadcast Burn 858 462 3,015 4,335
Fileand Burn 0 45 52 97

Although private lands are a mgjor component of this Watershed Anadysis Unit (64%), the focus of the
interpretation will be on BLM administered lands. Private lands are in a congtant state of change and
athough stands greeter than 30 years old will continue to be harvested, we cannot predict the timing or
amount of harvest.

Bureau of Land Management administered lands available for intensive forest management arethose lands
outsde of Late-Successiond Reserves, Riparian Reserves, and other areas withdrawn from timber
harvesting or reserved areas. The WAU contains approximately 7,166 acres (17%) of BLM administered
lands that are available for intensve forest management (see Table 21). Silvicultura practices including
prescribed fire could be used to obtain desired vegetation conditions in specia habitats areas. Based on
the age class of the various stands and Land Use Allocation, the sandswould be availablefor thefollowing
trestments.
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Nonforest Early Seral Mid Seral Late Seral
(0to 30 Years Old) (31to 80 YearsOld) | (80+ YearsOld)
Area Acres % Acres % Acres % Acres % Total

Jerry Creek 0 67 47 0 0 75 53 142
Judd Creek 0 174 58 89 30 36 12 299
Lane Creek 0 137 88 7 4 12 8 156
Nickle Mountain 0 0 0 0 0 10 | 100 10
Riddle 0 0 0 0 0 0 0 0
Tri City North 7 61 4 2 1 79 53 149
Tri City South 0 0 0 9 7 123 93 132
Weaver 0 0 0 1 2 4 80 5
Lane-Judd Subwatershed 7 439 49 108 12 339 33 893
Beatty Creek 0 2 3 0 0 60 97 62
Buck Creek 0 0 0 0 0 0 0 0
Doe Creek 3 200 65 9 3 9% 31 308
Iron Mountain 0 0 0 0 0 0 0 0
Island Creek 0 140 54 0 0 121 46 261
Paten Creek 0 0 0 0 0 0 0 0
Salt Creek 0 144 68 0 0 68 32 212
Lower Cow Creek 3 486 58 9 1 345 41 843
Subwatershed

Cattle Creek 0 0 0 0 0 0 0 0
Little Dads Creek 0 0 0 0 0 0 0 0
Table Creek 0 0 0 0 0 0 0 0
Middle Cow Creek 0 0 0 0 0 0 0 0
Subwatershed

Darby Creek 0 0 0 0 0 0 0 0
Dutchman Creek 0 25 33 10 13 41 54 76
Lower Union 0 0 0 0 0 0 0 0
Tough Cow 0 0 0 0 0 0 0 0
Upper Union 0 0 0 0 0 0 0 0
Upper Cow Creek 0 25 3 10 13 41 54 76
Subwatershed
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Nonforest Early Seral Mid Seral Late Seral
(0to 30 Years Old) (31to 80 YearsOld) | (80+ YearsOld)
Area Acres % Acres % Acres % Acres % Total

Audie Creek 0 0 0 0 0 0 0 0
Buck Martin 1 13 93 0 0 0 0 14
Cedar Smith 0 0 0 0 0 0 0 0
Hare Creek 0 0 0 0 0 0 0 0
Lower Middle Creek 0 0 0 0 0 0 0 0
Martin Creek 0 7 12 4 7 46 81 57
Lower Middle Creek 1 20 28 4 6 46 65 71
Subwatershed

Gravel Brush 0 109 38 21 7 158 55 288
Panther Peavine 0 182 34 10 2 339 64 531
South Fork Middle Creek 0 173 35 4 11 264 4 491
Upper Middle Creek 8 84 23 17 5 264 71 373
Upper Middle Creek 8 548 33 102 6 1,025 61 1,683
Subwatershed

Catching Creek 0 93 12 147 19 529 69 769
Council Creek 0 299 46 36 6 313 48 648
Mitchell Creek 6 84 9 319 A 536 57 945
Russel Creek 0 24 26 233 23 505 51 992
Shoestring 0 43 17 2 1 201 82 246
Russel Creek Subwatershed 6 773 21 737 20 2,084 58 3,600
Cow Creek Watershed 25 2,291 32 970 14 3,880 54 7,166
Analysis Unit
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1. GFMA

Early Seral (Oto30yearsold): Theearly serd stage contains approximately 3,037 acres, of this about
1,376 acres are in Riparian Resarves. Regeneration is usudly achieved by planting following dte
preparation. A mixture of tree species gppropriate to the site would be planted. In addition, genetically
selected stock should be planted when available. Treatmentsto reduce competition from undesired species
may be necessary for the trees to become established. Precommercial thinning may be prescribed to
maintain stland vigor and control species composition and stand dengty. Fertilizing thinned slandsmay be
necessary to temporarily increase stland growth, improve tree vigor, and reduce insect and drought related
mortdity. Fertilizer isusudly applied at a rate of 200 pounds of nitrogen per acre in the form of a urea
based prill. Pruning young standsimproveswood quality through the production of clear wood in ashorter
time than would occur without the action. Pruning should be done on high productivity Sites to improve
wood qudity through the production of clear wood. Pruning young stands of sugar pine may reduce the
risk of mortality caused by white pine blister rust. The risk of mortality due to white pine blister rust can
be reduced by pruning sugar pine to a height of 10 feet.

Mid Seral (31to80yearsold): Themid serd stage contains approximately 697 acres, of thisabout 331
acres are in Riparian Reserves.  In the Cow Creek WAU commercid thinning would generdly be
programmed for stands between 50 and 80 years old. Areaswith ahigh site productivity may include 40
year old stands. Thinning trestment intervals range from 10 to 30 years, varying by ste class, with poor
steshaving longer intervals. Thelocation of potentia commercid thinning tands are shown by age onthe
Cow Creek WAU BLM Age Class Digtribution Map.

Stands cong dered suitablefor commercid thinning generdly haveacl osed canopy, dead lower limbs, dead
standing and down trees, and dowed tree growth. Mortdity in the suppressed and intermediate crown
positions is occurring where stocking (trees per acre) isthe highest. Thismortdity is expected given the
high relative dengity of the stands (ardative density above .56 isthe lower limit of competition mortdity).
The same rdlaive density isassociated with the beginning of density-related mortaity and with a40% live-
crown ratio (Long 1985 and Danid et d. 1979). Average tree vigor is reduced when live-crown ratios
fdl below 40% (Dean and Baldwin 1993). In order to promote tree surviva and growth and Aquatic
Conservation Strategy objectives, highly stocked riparian areas should be to thinned. Entering riparian
areas would increase or maintain tree growth and vigor, reduce the risk of insect outbresks, maintain the
exiding divergty, and dlow attaining large treesin ashorter time. Any activitieswithin Riparian Reserves
would be to acquire desired vegetative characteristics meeting Aquatic Conservation Strategy objectives.

Late Seral (81 yearsold and older): Thelate serd stage contains approximately 4,870 acres, of this
about 1,997 acres are in Riparian Reserves. Generd Forest Management Areaobjectivesareto provide
asustainable supply of timber and other forest commodities. Regeneration harvestswould be programmed
a culmination of mean annua increment (CMAL) for stands 60 years old or older. Culmination of mean
annud increment is at 80 to 110 years old on the average for thisWAU. The modified reserve seed tree
method of harvest removes the mgority of astand in asingle entry except for asmal number of trees; Sx
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to eight conifer trees per acre. In addition coarse woody debris and snags would be retained to meet
management objectives.

2. Connectivity

Early Seral (Oto 30 yearsold): The early sera stage contains approximately 1,508 acres, of thisabout
800 acres are in Riparian Resarves. Treatments prescribed for this age classwould be the same asthose
described for Early Serd standsin GFMA.

Mid Seral (31to80yearsold): Themid sera stage contains approximately 1,248 acres, of this about
436 acres are in Riparian Resarves. Treatments applied in this age class would mainly be densty
management, such as commercid thinning. Thinning would harvest merchantable trees that would be lost
due to mortdity. Thinning in Riparian Resarves would occur with the specific objective of hastening the
restoration of large conifersto areas where they are currently deficient.

Late Seral (81 yearsold and older): Thelae serd stage contains gpproximately 4,894 acres, of this
about 2,322 acres are in Riparian Reserves. Harvest in stands under 120 years of age would emphasize
densty management. Regeneration harvest resembling a shelterwood cut leaving 12 to 18 green conifer
trees per acre greater than 20" in diameter would be programmed using a150 year rotation. Management
directionfor Connectivity Blocksareto maintain 25 to 30 percent of each block inlate-successional forest.

3. Late-Successional Reserve

Late-Successiona Reserves are to be managed to protect and enhance late-successiona and old-growth
forest ecosystem conditions. Stand management in LSRs should focus on stands that have been
regenerated following timber harvesting or stands that have been thinned. There are gpproximeately 8,054
acres (31%) in the LSR that are currently not in a late-successional or old-growth condition, but are
capable of developing into those conditions. The South Coast - Northern Klamath Late-Successiond
Reserve Assessment (LSRA), whenit is completed, should be consulted to help facilitate implementation
of gppropriate management activitiesfor the L SR and assure that these activitiesmeet L SR standards and
guiddlines.

Early Seral (0 to 30 years old): Panting conifers or hardwoods may be needed to reach late-
successiona conditions or protect site qudity. Maintenance of the stand through treatments such as
mulching, manua brush cutting, or animal damage control may be necessary to ensure tree survivd.
Precommercid thinning and fertilization may be prescribed to devel op diameter and biomassretention. The
man goa would be to reduce stocking and increase tree growth to keep the trees in a vigorous hedthy
condition. Thiswould alow flexibility for future sSand management. At least one other trestment would
be necessary to place the stand on a path to attain other characteristics of late-successional forests.

Following precommercid thinning there would be gpproximately 170 to 220 trees per acreremaining. The
gpecies mix retained should be smilar to that of late-successona and old-growth forests within that
vegetative zone for both hardwoods and conifers. Depending on the Ste specific characterigtics, dl
hardwoods could be maintained. Some spouting hardwood trees, such asmadrone, could be thinned back
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to one dominant stem. No treesover 8" dbh would be cut, to maintain the largest trees and any residuds.
Spacing of the leave trees should be variable. Areas of unthinned trees should be maintained for spatia
diversity, but no more than 5% of the stand would remain in this unthinned condition.

In the next 3 to 5 years, there will be about 655 acres to precommercid thin in the Lower Middle Creek
Subwatershed. These areas are shown on the Cow Creek Watershed Analysis Unit BLM Age Class
DidributionMap (Map 6). Thelarge concentrated acreagein the 10 year age classisaresult of the Buck
Creek Firein 1987.

Mid Seral (31 to 80 years old): Treatments applied in this age class would mainly be densty
management, such ascommercid thinning. Commercid thinning sandswould acce erate the devel opment
of large trees and species diversity creating late-successiona conditions and reducing the risk of alarge-
scale digurbance. The REO has exempted from further review certain commercid thinningsthat mest the
fallowing conditions. Following the completion of an LSR Assessment, density management projects
meeting these criteria could beimplemented. At least ten percent of the stand should remain in unthinned
patches. Threeto 10 percent of the stand should be in heavily thinned patches of less than 50 trees per
acre or in openings. Sdlection of leave trees would not be based on leaving the hedthiest, best formed
trees. A percentage of the leave trees would be in culls or broken top green trees. The trees removed
would generaly be in the intermediate and suppressed crown classes, though arange of diameters of the
leave trees would be favorable. A species mix Smilar to that of late-successional and old-growth forests
withinthat vegetative zonewould be maintained for both hardwoodsand conifers. All remnant snagswould
be retained where they do not present asafety problem. Areasof unthinned treesaround the snagswould
facilitete their retention and lesson the safety concern.  Spacing of leave trees would be varigble.
Depending on the individua stand characterigtics green trees may need to be felled and left on the ground
to accomplish adown wood objective.

Late Seral (81 yearsold and older): Timber harvesting in stands greater than 80 years old is not
alowed, except under certain conditions such as reducing hazards, salvaging dead trees or trees not
expected to live following a large-scale disturbance, and activities to reduce the risk of a large-scale
disturbance (USDA and USDI 1994b). Treatments should protect more acres than are treated.

Management direction from the Roseburg District RMP states that 15 percent of dl federal lands,
consdering dl Land Use Allocations, withinfifth field watersheds should remainin late-successiond forest
stands. The Cow Creek WAU isafifthfield watershed. Approximately 53 percent (22,388 out of 42,447
acres) of the Cow Creek WAU isin stands 80 years old or older and located in reserved or withdrawn
land use alocations (LSR, Riparian Reserve, Owl Core Area, or TPCC Withdrawn). Theseareaswould
be expected to remain in late-successiona forest conditions.

Matrix lands in the Cow Creek WAU are to be managed for timber production to help meet the Probable
Sde Quantity (PSQ) established in the Roseburg Digtrict RMP. Table 22 shows acre estimates of GFMA
and Connectivity Land Use Allocations to be harvested per decade.
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Table 22. Acresof Proposed Harvest (per decade) in Matrix in the Cow Creek WAU.

Subwatershed GFMA (Acres per decade) Connectivity (Acres per decade)

Lane - Judd 46 6
Lower Cow Creek 146 0
Lower Middle Creek 0 0
Middle Cow Creek 0 0
Russel Creek 197 139
Upper Cow Creek 8 0
Upper Middle Creek 79 79

Approximately 700 acres per decade are expected to be harvested on BLM administered landswithin the
Cow Creek WAU. Thiswould beabout ten percent of the 7,165 acres considered availablefor harvesting
within the WAU. Although, less than two percent of the Cow Creek WAU would be harvested per
decade. All of the stands in Matrix greater than 80 years old would be harvested in approximately 55
years, a arate of 700 acres per decade.

A rating system was developed to determine which subwatersheds were considered most gppropriate for
planning timber harvesting activities. The rating was based on individua resource vaues for wildlife,
fisheries, and hydrology (see Table 23). A rating of where to harvest based on timber concernsis dso
ligted in Table 23. Therating sysem defined arating of 1=first place, 2 = second place, 3 =third place,
and 4 =last placeto go for timber harvesting. The system was used to develop a 10 year timber sde plan

scenario.

Table23. Timber Harvesting Priority Ratings of Subwater shedsin the Cow Creek WAU by Individual

Resour ce Concerns!

Timber Wildife Fisheries Hydrology

2. Russd Creek 1. Lane-Judd 1. Lane-Judd 1. Lane-Judd

3. Upper Middle Creek | 4. Russel Creek 1. Russ Creek 1. Russd Creek

4. Lane-Judd 4. Lower Cow Creek 3. Lower Cow Creek 2. Lower Cow Creek
4. Lower Cow Creek 4. Upper Cow Creek 4. Upper Cow Creek 2. Upper Cow Creek
4. Upper Cow Creek 4. Middle Cow Creek 4. Middle Cow Creek 3. Middle Cow Creek
4. Middle Cow Creek 4. Upper Middle Creek | 4. Upper Middle Creek 4. Upper Middle Creek
4,

Lower Middle Creek

4. Lower Middle Creek

4. Lower Middle Creek

4.

Lower Middle Creek

1. Numbers indicate how Subwatersheds were ranked by Individual Resources in the Ten Y ear Plan, which ranks all of the Subwatersheds
in the South River Resource Area. Subwatersheds in a column with the same numbers indicate they were rated the same priority.
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The rankings for timber harvesting follow closdly with the rankings by individua resources with the
exception of Upper Middle Creek subwatershed. The other resource concerns suggest other
subwatersheds should be consdered before planning or scheduling regeneration harvests in the Upper
Middle Creek subwatershed.

B. Fireand Fuels Management

Trestmentsof natural fuelsmay be planned around areas of high recreation use, dong heavily traveled road
corridors, or even on certain specific forest stands where needed to reduce risks of wildfire, improve
habitat of specid statusplants, or improveforest hedlth. Prescribed underburning, pile burning, and manual
or mechanica trestments could be used on areas where wildfire excluson has resulted in naturd fuel
accumulaions congdered unnaturd and is consdered to be a high risk due to wildfire.  Extensive fuels
management treatments are difficult to judtify, economicaly, for the sole reason of wildfire risk reduction.
Other site specific resource objectives would normaly be the basis for prescribing a fuels treatment on
natura forest fuels. Prescribed broadcast burning posesrisksthat in many caseswould out weigh potentia
risk reduction benefits. In summary, fuels management treatmentsincluding prescribed broadcast burning,
pile burning, manua or mechanica fuestreatments, or fuels remova would be gpplied primarily on activity
fudls created from timber management operations.

C. Hydrology

Instream flow requirements in Cow Creek for aguatic species are probably being met by Gaesville
reservoir. However, the growth of some aguatic species is probably impaired due to extremely high
summer stream temperatures and low flow conditions (Meehan 1991). The percent of annua runoff from
June through September is very low, in most cases below 1 percent. Exigting water quaity and
sedimentationin the Cow Creek WAU are probably the biggest limiting factorsto the aquatic environment,
especidly during the summer low flow period.

The South Fork of Middle Creek and upper Middle Creek stream temperatures should improve as the
riparian vegetation recovers.

A number of drainages have road dengties greater than 4 miles per square mile on BLM administered
lands. Road decommissioning is an effective method for reducing drainage extenson and peak flows
caused by high road densities.

D. Fisheries

Six of the seven stream reachesrated as poor in the Aquatic Habitat | nventorieswerelocated in the Upper
or Lower Middle Creek subwatersheds. Currently, thereisno priority list for watershed restoration within
the Cow Creek WAU. However, Middle Creek isdesignated aTier 1 Key Watershed and approximately
hdf of the Key Watershed is designated Late-Successona Reserve. These two designations make
watershed improvements and restoration in the Middle Creek Tier 1 Key Watershed a priority for the
fisheriesand aguatic resources. Restoration goalswould beto improve the aguatic habitat and protect the
resources dependent upon the habitat.
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The following criteria were used to evaluate the subwatersheds from the fisheries resource perspective to
determine the ratings used in Table 23.

Aquatic habitat condition - rating was based on best or potentia future best aguetic habitat for cutthroat
trout and coho sdmon. Thisrating relied heavily on professona judgement, current aquatic habitat data,
and partly on personal observations by biologistsin the resource area.

Species diversity - Subwatersheds containing cutthroat, coho, steelhead, and chinook were rated the
highest. Subwatersheds with a high degree of diversty (larger number of fish species) recaived a"4".

Accessfor anadromous fish - Subwatersheds containing natural blockages (i.e. waterfals) wererated low
(i.e. a"1" or "2"), because these watersheds were never refugia for anadromous fish stocks.

Ownership pattern was considered to alesser degree. This takes into account how much influence BLM
actions would have on cumulativeimpactswithinthe WAU and if the BLM adminigersasgnificant enough
land base to improve current aguatic conditions.

E. Wildlife
1. Northern Spotted Owl

Based on the Standards and Guiddinesin the SEIS ROD, activity centers on Matrix landslocated before
January 1 1994, must be protected by maintaining the best 100 acres of suitable habitat near known owl
stes (USDA and USDI 1994b). Twelve spotted owl sites on BLM administered lands within the Cow
Creek WAU are protected with 100 acre activity centers(coreareas). An additiona 19 spotted owl Sites
occur within the LSR portion of the WAU.

Land Use Allocations in the Cow Creek WAU consst of Matrix, Riparian Reserves, and LSR. The
Roseburg BLM Didgtrict ROD/RMP (USDI 1995) identified Matrix lands for timber management while
providing for forest connectivity, various habitat types, a variety of forest successond stages, and
ecologicd functions like digpersal of organisms. Managing the timing and spacing of harvest activitiesin
Matrix isimportant to minimizeimpactsto spotted owlsand other species associated with late-successiondl
habitat.

Late-Successiond Reserves are to be managed for late-successiona, old-growth forests and the species
that usetheseforests. Theamount of suitable habitat on private lands surrounding BLM administered lands
inthe LSRislow. Future actions by private land owners would most likely reduce the current amount of
suitable habitat on private lands.

The spotted owl is an example of a speciesthat requires habitat connectivity, dispersal areas, and nesting
areas. To asss in the decision making process and to guide the selection of areaswhere projectssuch as
timber harvedts, roads, or recregtion sites may be located, a ranking of the owl master sites using the
provincid radius (1.3 miles) and the 0.7 mile radius surrounding each owl Ste is presented in Table 24.
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Table 24. Spotted Owl Activity Center Ranking Data Within the Cow Creek WAU in the South River Resour ce Area (1996).

MSNO| Year Site Last Year of Last Year No. Of Years of Suitable Habitat Suitable Land Use Occupancy Acres History
was Known Active Occupied Reproduction/Pai | Acresin Provincial Habitat Allocation Rank Rank Ranking
Located Pair (Pair Status|  (Pair Status) r Status Since Radius (1.3 Acresin 0.7
+ # Juveniles) 1985 Miles) Mile Radius
0299 1976 U ND 0/0 1,113 500 MATRIX 3 A 3
0299A 1985 1996(P+2J) 1996(P) 3/8 1132 613 MATRIX 1 A 1
0300 1993 1993 1993(P) 0/1 806 260 MATRIX 2 D 3
0301 1989 1996(P+1J) 1996(P) 2/5 1,052 355 LSR 1 D 1
0302 1976 1985(P+0J) 1985(P) 0/1 531 291 MATRIX 3 D 3
0302A 1986 1986(P+2J) 1987(P) 12 43 235 MATRIX 3 D 3
0302B 1983 1988(P+0J) 1983(P) 0/1 666 240 MATRIX 3 D 3
0303 1977 1986(P+2J) 1986(P) 11 901 438 MATRIX 3 D 1
0303A 1987 1989(P) 1989(P) 2/3 605 310 MATRIX 3 D 1
03038 1990 1996(M+F) 1996(M+F) 3/5 943 437 MATRIX 1 D 1
0303C 1991 1991(P+2J) 1991(P) 11 1,061 334 MATRIX 2 B 1
0308 1983 1996(P+2J) 1996(P) 3/6 1121 585 LSR 1 A 1
0303A 1992 1994(P+2)) 1994(P) 2/3 1,135 560 LSR 2 A 1
0308B 1995 1995(P+0J) 1995(P) 0/1 1,136 586 LSR 2 A 1
0367 1987 1989(P+0J) 1995(9) 0/3 774 429 LSR 2 D 3
0369 194 ND ND ND 566 199 LR 3 D 3
0371 1976 ND ND ND 878 202 MATRIX 3 D 3
0372 1976 ND ND ND 1,102 201 LR 3 B 3
0373 1978 1993(P+2J) 1993(P) 1/1 969 470 LSR 2 D 1
0373A 1984 1988(P+0J) 1983(P) 0/4 1,031 352 LSR 3 B 1
0373B 1989 1995(P+0J) 1995(P) 3/6 910 413 LR 1 D 1
0374 1977 ND ND ND 681 273 LR 3 D 3
0375 1985 1992(P+0J) 1996(M) 1/5 1,085 486 LSR 2 B 2
0376 1986 1986(P+2J) 1996(M) 2/2 a2 76 LSR 2 D 3
0377 1987 ND ND ND 445 217 LR 3 D 3PV
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Table 24. Spotted Owl Activity Center Ranking Data Within the Cow Creek WAU in the South River Resour ce Area (1996).

MSNO| Year Site Last Year of Last Year No. Of Years of Suitable Habitat Suitable Land Use Occupancy Acres History
was Known Active Occupied Reproduction/Pai | Acresin Provincial Habitat Allocation Rank Rank Ranking
Located Pair (Pair Status|  (Pair Status) r Status Since Radius (1.3 Acresin 0.7
+ # Juveniles) 1985 Miles) Mile Radius
0393 1987 1996(P+0J 1996(P) 13 933 442 LR 2 D 2
0393A 1991 NP 1992(M) ND 682 285 LR 3 D 2
1808 1986 1983(P+0J) 1983(P) 1/3 778 363 LSR 3 D 2
1808A 1989 1993(P+0J) 1993(P) 1/4 901 372 LSR 2 D 2
18088 1994 1994(P+2J) 1994(P) 11 1,048 338 LSR 2 B 1
1910 1987 1988(P+1J) 1993(M) 12 928 144 MATRIX 3 D 3PV
1911 1987 1989(P+1J) 1989(P) 1/2 349 191 LSR 3 B 3PV
1911A 1990 1996(P+2J) 1996(P) 2/4 1,295 2838 LSR 3 B 2PV
1911B 1991 1992(P+2J) 1992(P) 1/2 899 330 LSR 2 D 2
1912 1987 1995(P+0J) 1996(M+F) 2/5 954 381 LSR 2 D 2
1912A 1992 1992(P+2J) 1992(P) 11 844 329 LR 2 D 2
1913 1987 1993(P+2J) 1993(P) 4/4 775 233 LR 3 D 1PV
1913A 1989 1990(P+0J) 1990(P) 0/1 719 284 LSR 2 D 1PV
19138 1992 1994(P+2J) 1994(P) 212 757 287 LSR 2 D 1
2000 1983 1995(P+0J) 1996(M +F) 2/3 963 547 MATRIX 2 C 1
2000A 1990 1991(P+2J) 1991(P) 2/2 886 406 MATRIX 2 D 1
2043 1989 1996(P+2J) 1996(P) 36 1,279 43 LSR 1 B 1
2043A 1992 1995(P+0J) 1995(P) 2/3 1312 487 LSR 2 B 1
2044 1989 1990(P+2J) 1994(M+F) 1/2 1,387 424 LSR 2 B 3PV
2045 1989 1989(P+0J) 1990(P) 0/1 1,113 367 MATRIX 3 B 3
2046 1989 1989(U) 1989(M+F) 0/0 1,136 391 LR 2 B 3
2094 1989 1996(P+2J) 1996(P) 1/4 929 87 LSR 3 D 2PV
2094A 1991 1991(P+1J) 1991(P) 11 N7 130 LSR 3 D 1PV
2096 1989 1995(P+0J) 1995(P) 2/5 834 284 LSR 2 D 2
2101 1989 NP 1993(M) 0/0 814 307 LR 3 D 3
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Table 24. Spotted Owl Activity Center Ranking Data Within the Cow Creek WAU in the South River Resour ce Area (1996).

MSNO| Year Site Last Year of Last Year No. Of Y ears of Suitable Habitat Suitable Land Use Occupancy Acres History
was Known Active Occupied Reproduction/Pai | Acresin Provincial Habitat Allocation Rank Rank Ranking
Located Pair (Pair Status|  (Pair Status) r Status Since Radius (1.3 Acresin 0.7
+ # Juveniles) 1985 Miles) Mile Radius
2101A 1991 1994(P+0J) 1994(P) 1/2 821 414 LSR 2 D 2
2149 1989 NP 1996(M+F) 0/0 558 210 LSR 2 D 3
2205 1990 1995(P+0J) 1995(P) 3/6 656 177 MATRIX 1 B 10R
2209 1990 1996(P+0J) 1996(P) 37 1,031 268 LSR 1 B 1PV
2538 1976 ND ND ND 790 306 LR 3 D
2538A 1901 1996(P+2J) 1996(P) 2/5 750 265 LSR 1 D
3903 1994 1994(P+1J) 1994(P) 1/1 484 46 MATRIX 2 D
4016 1993 1996(P+2J) 1996(P) 13 172 26 MATRIX 1 D 1PV
4047 1992 1996(P+0J) 1996(P) 0/2 669 367 LSR 2 D
4049 1992 1994(P+1J) 1995(M) 1/1 737 145 LSR 2 D 1PV
4053 1994 1995(P+0J) 1996(M) 0/2 952 279 LSR 2 D
404 194 1996(P+0J) 1996(P) 0/2 1,057 371 MATRIX 2 B
4370 1995 1996(P+0J) 1996(P) 12 674 120 LR 1 D 1PV
Definitions

OCCUPANCY RANK- 1: Siteswith this ranking have current occupancy and have been occupied by a single owl or pair of owls for the last 3 years; 2: Sites with
this ranking have been occupied in the past, show sporadic occupancy by single owl or an owl pair, or may be currently occupied; 3: Sites with this ranking have
not been occupied during the last 3 years.

LAST YEAR OF KNOWN ACTIVE PAIR - Givestheyear, pair status, and number of young produced; NP = site has not had a pair; ND = No Data.
ACRESRANK - These acres are in regards to suitable spotted owl habitat. A: These sites have greater than 1,000 acres in the provincial radius and greater than
500 acres within the 0.7 mileradius; B: These sites have greater than 1,000 acres in the provincial radius but less than 500 acres within the 0.7 mile radius; C: These
sites have less than 1,000 acres in the provincial radius and greater than 500 acres in the 0.7 mile radius; D: These sites have less than 1,000 acresin the provincial
radius and less than 500 acresin the 0.7 mile radius.

HISTORY RANKING - This ranking includes occupancy ranking, reproduction data, acres ranking, habitat evaluation, field experience about the site (location,
quality, and forest structure). 1: A site considered stable due to consistant occupation by spotted owls and has been producing young consistently; 2: Siteis
consistently used by spotted owls but reproduction has been sporadic; 3: Site shows no reproduction, occupation has been sporadic, or no occupation. OR = Site
ison State of Oregon Lands. PV = Siteison private land.

PAIR STATUS - M = MALE; F=FEMALE; J= JUVENILE; P=PAIR STATUS; (M+F) = TWO ADULT BIRDS, PAIR STATUS UNKNOWN; PU = PAIR STATUS
UNDETERMINED; ND =INCOMPLETE OR NO DATA.

NUMBER OF YEARS OF REPRODUCTION/PAIR STATUS SINCE 1985 - The first number gives the number of years with spotted owl! reproduction at this site
since 1985. The second number gives the number of years for the entire history of the activity center since 1985 (including the original and alternate sites, i.e.
1090A). ND = No Data.
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Theranking isto provide management with aguide and does not represent a clearance as needed or amay
affect determination asrequired by section 7 of the Endangered Species Act (ESA) of 1973, asamended.

All of the spotted owl territories on BLM administered lands within the Cow Creek WAU have lessthan
40% (1336 acres) of suitable habitat within 1.3 miles of the activity center. Mean vaues of suitable spotted
owl habitat within 1.3 milesand 0.7 mile of activity centersinthe LSR are 892 and 330 acres, respectively.
Activity centersin Matrix have mean vaues of suitable spotted owl habitat within 1.3 miles and 0.7 mile
of 878 and 367 acres, repectively. The amount of suitable habitat within 0.7 mile of activity centersis
below 500 acres at dl but two owl sites occupied in 1996 in the Cow Creek WAU (see Table 25).

Table 25. Amount of Suitable Spotted Owl Habitat Within 0.7 mileand 1.3 milesof Master Sites
and Number of Sitesin each Habitat Category in the Cow Creek WAU.

Owl Site Greater than 500 Acres Lessthan 500 Acres of L essthan 500 Acr es of
Designation of Suitable Habitat Within | Suitable Habitat Within 0.7 Suitable Habitat Within
0.7 Mileand Greater than | Mileand L essthan 1,000 0.7 Mileand Greater
1,000 Acres Within 1.3 AcresWithin 1.3 Miles than 1,000 AcresWithin
Miles 1.3 Miles
BLM Total BLM PVl | OR | Totd BLM PV! | Totd
Master Sites® and 2 2 11 3 14 3 3
Alternate Sitesin
Matrix
Master Sitesand 3 3 22 8 30 8 3 11
Alternate Sitesin
LSR
Sitesin Matrix 1 1 2 1 3 1 1
Activein 1996
Stesin LSR Active 1 1 7 2 9 3 2 5
in 1996
Potentia Sitesin 1 1 8 1 1 10 2 2
Matrix
Potentid Stesin 1 1 13 6 19 7 2 9
LSR

1. BLM = Bureau of Land Management, PV = Private ownership near or next to BLM, OR = State of Oregon Land.
2. Master site refers to the first number given to a spotted owl activity center. Other activity centers identified in the vicinity of the
original site are called alternate sites.

a. Digpersal Habitat

Informationabout dispersa habitat isalso presented asaguide. Some quarter townshipsin the Cow Creek
WAU are currently below the 50% threshold for dispersal habitat. The datain Table 19 shows that five




115

quarter townships are bel ow the 50% threshold level (four of these are below 40%), one quarter township
is a the 51-59% levd, eight quarter townships are in the 60-69% level, and three quarter townships are
above the 70%level. SeeMap 27 for thedistribution of quarter townshipsacrossthewatershed. Thegod
isto maintain dispersa habitat at or above 50% and physicaly connected to other forest aress.

b. Critical Habitat

Two critical habitat units (CHU-OR-62 and CHU-OR-63) lie within the Cow Creek WAU. Generaly,
the two critical habitat units are about two miles from each other. This distance is made up of dternating
sections of private and public lands. About nine sections within CHU-OR-63 are designated as
Connectivity Blocks. All sectionsin CHU-OR-62 aredesignated as L ate-Successiona Reserve. Riparian
Reserves make up about 50% of the BLM administered land that lies between these two CHUs. The
Riparian Reserves connect at section corners but lack connection to other BLM administered land.

Critica habitat objectives are to provide suitable habitat for a recovering population. The checkerboard
ownership in both Critical Habitat Units (CHU-OR-62 and CHU-OR-63) will maintain a fragmented
pattern in the future. Managing for well connected habitat in CHU-OR-63 would aid in keeping this
Critica Habitat Unit functioning.

2. The Peregrine Falcon

An evaduaion and surveys of potentid peregrine facon habitat in the Cow Creek WAU is ongoing.
Development of recreetion opportunities near potentid peregrine habitat may conflict with Endangered
Species Act objectives for this species.

3. Marbled Murrelet

The mgjority (98.8%) of the marbled murrelet habitat in the Cow Creek WAU isingde the LSR. One
Hundred and Thirty-five acres of murrelet habitat within the WAU are located outside of the LSR.
Seventy-9x of the 135 acres are located outside the 50 mile zone and do not require two year protocol
surveys for marbled murrelets prior to implementation of projectsthat modify habitat. Genera surveysfor
murreletsin the Cow Creek WAU have not been conducted.

4. Amphibians

Protocol (1B-OR-96-161) guidesfor the Del Norte sdlamander state that projects should be evaluated to
determine if clearance is required prior to ground disturbing activities. Generdly, if suitable habitat is
present in the project area and the project area is within 25 miles of a known gte, then surveys and
appropriate protection measures are required prior to project implementation. The entire Cow Creek
WAU falswithin 25 miles of known stesin the Medford Didtrict.



Map 27. Cow Creek Watershed Analysis Unit
50-11-40 Habitat Available by Quarter Township

R7W

R8W

REVIEW AND/OR DISPLAY COPY
NOT FOR DISTRIBUTION

R6W

R5W

T30S

at

1:157161

8 Miles

T31S

Cow Creek
WAU Boundary
Township Lines

]

]

[ ] Section Lines
B LSR

[ Greater than 70%
61 to 70%

51 to 60%
B 1ess than 50%

116




117

5. Elk

Godsfor the EIlk Management Areas have not been developed. Some potential management activities
designedtoimproveek habitat conditionsmay support L SR objectivesand othersmay conflict. Managing
for optima cover (basically late-success ond/old-growth stands) and thermal cover areessentialy identical
to LSR gods and objectives. Closing roads to reduce harassment to elk may aso benefit LSR goas by
reducing disturbance to late-successiona/old-growth species, minimizing loss of habitat due to illegd
firewood cutting and reducing the chance of accidenta fire ignition. Some activities, such as cregting or
maintaining early serd stands for forage may conflict with L SR objectives, depending on the extent of the
treatment. Treatmentsto create or maintain early serd stands within the LSR may not be necessary since
private lands would probably continue to provide ek foraging habitat.
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V1. Recommendations
A. Vegetation

Silvicultural trestments to protect and maintain Port-Orford Cedar in the WAU including road sanitetion,
which is removing Port-Orford Cedar near roads, and commercid thinning should be consdered. Two
areas to consider are T31S, R7W, Section 1 and T30S, R8W, Section 25.

Section 19 of T30S, R6W should be managed to avoid introduction of Phytophthoralaterdis. Consdering
studying whether to include Section 19 in the Research Natural Area (RNA) and road closures may be
ways of protecting Port-Orford Cedar from being infected by Phytophthora laterdis and protecting the
Port-Orford Cedar in the Begaity Creek RNA from being infected.

Individua Port-Orford Cedars determined to be genetically resistant to Phytophthoralaterais by lab tests
should be protected and retained.

Sdvaging within the LSR should be congdered if it is essentid to reduce the risk of future stand replacing
fires or insect damage.

Siviculturd trestmentsto restorelarge conifersin Riparian Reserves should be considered, especialy within
the Upper and Lower Middle Creek subwatersheds. Treatments may include precommercia or
commercid thinning densdy-stocked young stands to encourage development of large conifers, releasing
young conifersfrom overtopping hardwoods, and reforesting shrub and hardwood-dominated standswith
conifers. Silviculturd activitiesin Riparian Reserves should be designed to accel erate stand devel opment
to meet Aquatic Conservation Strategy objectives.

B. Fireand Fuels Management

Fire management in the Cow Creek WAU should consder aggressively suppressing dl wildfires. Because
of the checkerboard ownership pattern, very high resource values, air quality concerns, and extremely
narrow windows of opportunity, naturd ignition prescribed firesare not consdered feasible. Riskstolife,
property, and resources are considered to be too high.

Prescribed fire, both broadcast burning and pile burning, should continue to be used to prepare
regeneration harvest units for reforestation where other resource objectives can be achieved. Burning
activity fuds achieves a secondary benefit of wildfire hazard reduction. When other resource concerns
diminate using prescribed fire, mechanica or manua fudstreatments may be used to achieve reforestation
objectives.

C. Sails
One of the soilsrelated concernswas granitic soils. Past management practi ces have shown that these soils

are fragile and not very reslient. Management activitieson granitic soils should proceed with caution. On-
gte investigation by a soil scientist is recommended for any ground disturbing activity on granitic soils,



119

Serpentine soils are another soils related concern that needs to be addressed.  Exigting native forest
vegetation is best suited for these serpentinitic Stes. Stand conversion to other commercid forest typesis
risky at best and should only be attempted if hard data exists to judtify aforest type change.

Best Management Practices (BMPs) should be applied during dl ground and vegetation disturbing
activities. See Appendix D, Roseburg District Record of Decision and Resource Management Plan (USDI
1995) for alist and explanation of BMPs. Along withthe BMPs, the Standards and Guiddinesinthe SEIS
Record of Decison (USDA and USDI 1994b) should be implemented in order to achieve proper soil
management. Best Management Practices should be monitored for implementation and effectivenessin
order to document if soil gods are being achieved.

D. Hydrology

Water quality parameters should continue to be monitored in the Lower and Upper Middle Creek
subwatersheds, especidly a the Silver Butte mining Ste to assess recovery. Water quality restoration
should continue in Middle Creek.

Riparian areas dong fish bearing streams dominated by aders should be considered for conversion to
conifersin order to provide afuture source of large woody debris. Girdling the dders and underplanting
conifers would not negatively impact current streamside shade or the sediment regime.

Densty management should be considered in the Lower and Upper Middle Creek subwatersheds to
improve and enhance riparian characterigtics, by accelerating tree growth for future streamside shade.
Placing large woody debrisin Middle Creek should be consdered to create habitat diversity and reduce
locdized eroson.

Determine which culverts have the potentid for plugging, which culverts are undersized or poorly located
and causing excessve eroson, and which road segments are functioning as an extension of the stream
network.

Inareasnaturally proneto debrisflows, consider designing road and stream crossingsto alow largewoody
debris to be trangported downstream past the road crossing. Generdly, these crossings function as points
that trap large woody debris. Road restoration or new construction activities in the middle to upper 1/3
of a dranage and in Rosgen A or Aat type stream channels are areas to consder including stream
crossngs that alow large woody debris to be transported downstream, instead of being trapped behind
culverts.

Road decommissioning should be consdered in 9x drainages. They are Buck Martin, Iron Mountain,
Upper Union, Dutchman Creek, Panther Peavine, and Upper Middle Creek drainages. Specific roads
would be identified in the Trangportation Management Objectives (TMO).

Monitor suspended sediment, turbidity, and streamflow near mouth of Iron Mountain Creek.
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Proper functioning condition (PFC) assessments should be continued.

Measure summer base flows a stream temperature monitoring Stes. This will tell us streams that store
more groundwater and subsequently release it as surface flow during the dry season. Iron Mountain,
Union, Middle, and Cattle creeks are currently being monitored for stream temperature.

E. Fisheries

The priority for fisheries restoration in this WAU would be removing man-made barriers to fish passage
(i.e. culverts) and replace them with structures that provide fish passage (i.e. bridges or bottomless arch

pipes).

Monitor and maintain the culvert restoration work completed in the summer of 1995 on Iron Mountain,
Cattle, and Council Creeksin the Cow Creek WAU.

Upper Middle Creek and Lower Middle Creek subwatersheds would benefit from stream and riparian
retoration. Site gpecific surveys should be conducted to adequately address the need for any instream,
riparian, or updope (i.e. road improvement, decommissioning, dope stabilization) restoration projects.
Aress to condgder first for restoration activities include Martin Creek, Peavine Creek, Iron Mountain
Creek, Union Creek, and Upper Middle Creek.

The two existing instream project stes on Martin Creek should be monitored and maintained.

Coho spawning surveysin the mainstem of Middle Creek and Martin Creek should continue. Additiona
gpawning survey reachesin tributaries of Middle Creek should be selected. Areasto consider includethe
tributary to Martin Creek located in SWY,, SEY,, of section 1, in T32S, R7W, Buck Creek, Smith Creek,
and Hare Creek.

Reclamationand restoration work should continuein the mainstem of Middle Creek to mitigatethe adverse
impactsof acid drainagefromthe Silver Butte mine. The project areashould be monitored following winter
sreamflows. Ingtream project work in Middle Creek should be maintained.

Fishuse of Middle Creek, upstream from the confluence with the South Fork of Middle Creek should be
monitored.

F. Wildlife

1. The Northern Spotted Owl

The spotted owl stes were ranked to provide management with a guide for planning and conducting
activities around owl sites. This ranking does not represent a clearance as needed, or may effect

determination as required by section 7 of the Endangered Species Act (ESA) of 1973, asamended. The
steps used to rank the owl Sites are presented in Appendix E.
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When planning projects that manipulate suitable spotted owl habitat, project areas should be selected
conddering the evaluation and ranking of owl sitesin the Cow Creek WAU presented in Table 24. Table
24 provides information about the status of use, habitat acres, occupation, and reproduction success of
owlsinthe Cow Creek WAU. The god wasto evauate the habitat, connectivity and fragmentation of the
habitat, and owl Stehistory to createapriority list. Thislist can be used to locate project areaswhiletaking
into account the location of active spotted owl sites. The rankings in Table 24 were used to develop owl
gte rankings where projects should be planned.

Theresultsof theowl Sterankingsfor the Cow Creek WAU arelistedin Table 26. Activitiesinthe Matrix
that modify or remove suitable owl habitat should be considered first in areas outside of known spotted owl
territories. When it is not possible to avoid modifying or removing suitable habitat within an owl territory,
then siteswith "go to" rank of "onée" should befirg, "two" should be second, and "three’ should be lagt.

For owl stesin the LSR, the rankings are where habitat evauation should be consdered fird, before
manipulating stands to improve habitat. Sitesin the LSR witharank of "1" should be consdered first for
habitat evauation, "two" should be second, and "threg” should belast. Habitat eva uation would determine
whichL SR objectives(increasing late seral ageforests, increasing physica connectivity of late successiond
forests, reducing fragmentation, or connectivity of habitat) apply to aparticular area.

Management actions to consider should be to maintain dispersa habitat at or above 50 percent in each
quarter township and physicaly connected to other forest areas. Consider avoiding reducing dispersd
habitat in quarter townships currently below 40 percent.

The checkerboard ownership in Critical Habitat Units OR-62 and OR-63 would be expected to maintain
a fragmented pattern of late-successond/old-growth. Matrix lands that overlap Critica Habitat Unit
(CHU-OR-63) should be managed so fragmentation does not reduce or eliminate the function of critica
habitat.

2. The American Bald Eagle

Potentia bald eagle habitat is present along Cow Creek. Forest stands within one mile and facing Cow
Creek should be managed to provide habitat characteristics used by bald eagles. Management objectives
for the LSR would maintain current habitat and alow other forest Sandsto attain characteristicsimportant
for bad eagle habitat. Management on Matrix lands having a direct line of sight to Cow Creek and the
South Umpqgua River should consider retaining bad eagle habitat characterigtics, such as dominant old-
growth trees.

Bad eagle winter surveys should be conducted along Cow Creek. The Cow Creek corridor isapotential
wintering area. Use of the areafor nesting is not likely, based on the absence of bald eagle observations
during severd years of osprey surveysin thisWAU.
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Table 26. Goto Ranking Tablefor Spotted Owl Master Sitesin the Cow Creek WAU.

MATRIX LANDS LSR

MSNO! Go To Rank For Timber Harvesting | MSNO?! | Go To Rank For Habitat Evauation
0300 1 0301 3
0371 1 0308 3
1910 1 0367 2
2045 1 0369 1
3903 1 0372 1
4054 1 0373 3
0302 2 0374 1
2000 2 0375 1
0299A 3 0376 1
0303B 3 0377 1
2205(0OR) 3 0393 3
4016(PV) 3 1808 3
1911 3
1912 1
1913 3
2043 1
2044 1
2046 1
2094 3

T Complex includes original 1D number (1.6, 0300) and alternate Sites (1.6 0300A) unless Identified as unique. MSNO = Master Site
Number. OR = Siteis located on State of Oregon land. PV = Siteis located on private land.

3. ThePeregrine Falcon

Management guides include locating a no activity buffer around an active peregrine falcon sSite, seasond
redtrictions during the peregrinefa con breeding season from March 1 to July 15, or maintaining theintegrity
of medium to high potentid sites (USDI 1995). The buffer should include a no activity area of %2to 1%2
mile radius around known occupied Sites. A secondary zone (Y2to 1%2 mile radius reflecting the shape of
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primary zone) should be established where no management activities, such as timber harvesting, road
congruction, or hdlicoptersarealowed during the peregrinefa con breeding season. Activitiesmay resume
in the secondary zone 14 days after fledgling or nest fallure is confirmed. To maintain the integrity of a
medium to high potentia peregrine falcon nesting site, it should be managed as if it was occupied by
including a no activity buffer and seasona restrictions (March 1 to July 15). Projects that require a
disturbance, such as blasting, near any medium to high potentia habitat, located in the future, should be
surveyed before project initiation. Blasting should be regtricted if it occurs within three miles of an ective
gte.

4. Marbled Murréelet

Terms and conditions from the USFWS should be followed to mitigate disturbance to potential marbled
murrelet Stes when project areas (LSR or Matrix) are located within 1/4 mile of unsurveyed suitable
murrelet habitat. Consider implementing a project to evauate and survey the identified suitable murreet
habitat in the Cow Creek WAU.

5. Neotropical Birds

Impacts to neotropica birds come from dl actions that modify habitat. This usudly changes the bird
gpecies compostion using aparticular area. Brushing, precommercid, and commercia activities impact
neotropica birds by removing habitat and physicaly displacing birds. Displacement includes removing
occupied habitat during the breeding season.

Ways to benefit neotropica birds would be to reduce impacts from of broadcast burning, brushing,
regeneration harvest, precommercid thinning (PCT), commercid thinning, regeneration harvests, and other
activitiesthat manipulate habitat. Scheduling management activitiesto avoid disturbing birds during nesting
and breeding periods should be consdered. Loca populations of neotropical birds start breeding in April
and May and continue through the end of August. However, most species have young capable of flight by
the beginning of July or August. Consider implementing projects impacting nesting habitat before April 1
or after July 30 of any given year.

Another way to reduce impacts is to consder the gods of Riparian Reserves when brushing,
precommercid thinning, or broadcast burning areas. Brushing and PCT contractsshould consider including
different prescriptionsfor Riparian Reserves. Thismay include not brushing or thinning within the Riparian
Reserves or increasing the number of shrub and non-commercid tree species retained. Matrix lands
outsde of Riparian Reserves dso provide brush and non-commercia tree species used by neotropica
birds. Prescriptionsin these areas should retain brush and tree speciesthat are not competing directly with
the desired conifer species. Somebrushing and PCT projectsfoll owing theserecommendations have been
accomplished. The results should be reviewed and evauated.
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6. Other Speciesof Concern
a. Goshawk

Incidentd or systematic surveys should be conducted to determine if and where goshawks are present in
the WAU. Information about other raptor species that use the habitat in the WAU should continue to be
gathered.

b. Amphibians

The Ddl Norte sdlamander survey data should be reviewed to evauate the rangein the Cow Creek WAU.
All ground disturbing projects should be evauated using protocol guides.

c. Mollusks

Surveysfor Survey and Manage mollusk species should be conducted according to established protocol
guides before any ground disturbing activities are conducted, this should aso include commercid thinning
and herbicideuse. Surveysshould be conducted according to the following priorities 1) clearance surveys
of Fisca Year (FY) 1999 and later projects, 2) survey L SRsand Riparian Reservesto document species
occurrence in these areas, and 3) survey managed habitats and adjacent Riparian Reserves to evduate
impacts of timber harvesting and other habitat disturbances on specific mollusk stes. In generd, more
surveys are needed in the Cow Creek WAU to determine mollusk ranges, speciesabundance, and species
diversty.

7. Big game species (Elk and Deer)

The opportunity exists to develop anek management god for the elk management areasthat overlgpping
the Cow Creek Watershed Analysis Unit. The main question that needs to be answered iswhat level of
ek management is envisioned by the Roseburg Didtrict and the Resource Area? A potentid conflict isthe
goa of habitat manipulation for ek and spotted owl habitet, especidly in the LSR portion of the WAU.

Possible options for managing the ek management areas are to manage for ek numbers through careful
habitat management or manage for habitat only and let the ek numbers be what they will be (any habitat
benefit would be achieved as a byproduct of mature forest conversion to younger age classes). Some
benefits to ek could be obtained by preventing early age class tands (20 years old and younger) lessthan
40 acres in gze from developing into older age classes, limiting harvest units to 40 acres or less to
accommodate use by ek and deer, reducing road congtruction, closing roads, or using harvest methods
that do not require roadsin order to influence habitat use by elk. Management for elk should decreasethe
miles of road per acre, increase cover, and increase or maintain forage areas. Management of road use
by people would help ek, deer, and other wildlife. Decommissioning or closng unwanted or unneeded
roads and reducing new road congtruction would increase ek use of undisturbed aress.

Any approach to ek management would benefit from information about digtribution and use of the Cow
Cresk WAU by dk. Thisinformation isnot currently available.
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VIl. Monitoring

Generd objectives of monitoring are:

1) To determineif the plan is being implemented correctly.

2) Determine the effectiveness of management practices at multiple scales, ranging fromindividud Stesto
watersheds.

3) Vdidate whether ecosystem functions and processes have been maintained as predicted.

The Roseburg RMP, Appendix | provides monitoring guiddlines for various land use dlocations and
resources discussed by the plan. Implementation, effectiveness, and validation monitoring questions are
addressed. Management actions on the Roseburg District BLM may be monitored prior to project
initiation and following project completion, depending on the resource or activity being monitored.

Some key resource eements to monitor in the Cow Creek WAU are asfollows:.
A. All land use allocations

Are surveys for the species listed in the Roseburg Digtrict RMP, Appendix H conducted before ground
disturbing activities occur?

Are protection buffers being provided for specific rare and locally endemic species and other speciesin
the upland forest matrix?

Arethesites of amphibians, mammals, bryophytes, mollusks, vascular plants, fungi, lichens, and arthropod
gpecies listed in Appendix H of the Roseburg Digtrict RMP being surveyed?

Arethesites of amphibians, mammals, bryophytes, mollusks, vascular plants, fungi, lichens, and arthropod
pecieslisted in Appendix H of the Roseburg District RMP being protected?

Are high priority Stes for species management being identified?

B. Key Watersheds

Was watershed andysis completed prior to implementation of management activities?

Has the number of miles of roads been reduced or at least no net increase in roads been achieved?

Are at-risk fish species and stocks being identified?

Are fish habitat restoration and enhancement activities being desgned and implemented which contribute
to attainment of Aquatic Conservation Strategy objectives?

Are potential adverse impacts to fish habitat and fish stocks being identified?

C. Riparian Reserves

Is the width and integrity of the Riparian Reserves maintained?

Are management activities within Riparian Reserves consistent with SEIS ROD Standards and Guideline,
RMP management direction, and Aquatic Conservation Strategy objectives?

Has Watershed Anadyss been completed prior to on-the-ground actions being initiated in Riparian
Reserves?
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D. Matrix

Are suitable numbers of snags, coarsewoody debris, and green trees being left following timber harvesting
ascdled for in the SEIS ROD Standards and Guidelines and Roseburg RM P management direction?
Aretimber sdes being designed to meet ecosystem objectives for the Matrix?

Areforests growing at arate that will produce the predicted yields?

Areforestsin the Matrix providing for connectivity between Late-Successional Reserves?

E. Late-Successional Reserves

What activities were conducted or authorized within the LSR and how were they compatible with
objectives of the LSR Assessment?

Were activities congstent with the SEIS ROD Standards and Guiddines, Roseburg RMP management
direction, the LSR Assessment, and REO review requirements?

What is the status of development and implementation plans to eiminate or control non-native species
which adversaly impact late-successional objectives?

Are projects conducted in the LSR designed to maintain, improve, or atain LSR objectives?
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VIII. Revisonstothe Watershed Analysisand Data Gaps

Watershed analysisisan ongoing, iterative process designed to help defineimportant resource information
needed for making sound management decisons. This watershed andysis will be updated as existing
information is refined, new data becomes available, new issues develop, when sgnificant changes occur
inthe WAU, or as management needs dictate.

Roads in the Cow Creek WAU are being evauated using the Transportation Management Objectives
(TMOQOs) as a guide. This evaluation would compile a list of roads that may be considered for
decommissoning or improving. The completed TM Oswould be added to update the watershed anadysis.

Other data gaps include the amount of terrestrid large woody debris occurring in late-successional/old-
growth stands within the Cow Creek WAU and water quality and stream temperature information for
tributaries of Cow Creek (other than Middle Creek).
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Glossary
Age Class - One of the intervas into which the age range of treesis divided for classification or use.

Anadromous Fish - Fish that are born and reared in freshwater, move to the ocean to grow and mature,
and return to freshwater to reproduce. Samon, steelhead, and shad are examples.

Aguatic Conservation Strategy - Plan developed in Standards and Guidelines for Management of
Habitat for Late-Successional and Old-Growth Forest Related Species Within the Range of the Northern
Spotted Owl, designed to maintain and restore ecosystemn hedth at watershed and landscape scaes to
protect habitat for fish and other riparian-dependent species and resources and restore currently degraded
habitats.

Beneficial Use - The reasonable use of water for a purpose consistent withthe laws and best interest of
the peoples of thestate. Such usesinclude, but are not limited to, the following: instream, out of stream and
groundwater uses, domestic, municipd, indudtrid water supply, mining, irrigeation, livestock watering, fish
and agquatic life, wildlife, fishing, water contact recreation, aesthetics and scenic attraction, hydropower,
and commercid navigation.

Best Management Practices (BM Ps) - Methods, measures, or practices designed to prevent or reduce
water pollution. Not limited to structural and nonstructura controls, and procedures for operations and
maintenance. Usudly, Best Management Practices are applied asasystem of practicesrather thanasingle
practice.

Bureau Assessment Species - Plant and animal specieson List 2 of the Oregon Natura Heritage Data
Base, or those species on the Oregon Ligt of Sengtive Wildlife Species (OAR 635-100-040), which are
identifiedin BLM Instruction Memo No. OR-91-57, and are not included asfederal candidate, Satelisted
or Bureau sengitive species.

Bureau Sensitive Species - Plant or anima species digible for federd listed, federa candidate, Sate
listed, or state candidate (plant) status, or onList 1inthe Oregon Natura Heritage DataBase, or approved
for this category by the State Director.

Candidate Species - Those plantsand animasincluded in Federa Register "Notices of Review" that are
being considered by the United States Fish and Wildlife Service (FWS) for listing as threatened or
endangered.

Category 1. Taxafor which the Fish and Wildlife Service has subgtantia information on hand to
support proposing the speciesfor listing asthreatened or endangered. Listing proposasare either
being prepared or have been delayed by higher priority listing work.
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Commer cial Thinning - Theremova of merchantabl etreesfrom an even-aged stand to encourage growth
of the remaining trees.

Connectivity - A measure of the extent to which conditions between late-success ona/ol d-growth forest
areas provide habitat for breeding, feeding, dispersal, and movement of
late-successional/old-growth-associated wildlife and fish pecies.

Connectivity/Diversity Block - A land use classification under Matrix lands managed on 150 year area
control rotations. Periodic timber saleswill leave 12 to 18 green trees per acre.

Core Area- Tha area of habitat essentid in the breeding, nesting and rearing of young, up to the point
of dispersa of the young.

Critical Habitat - Under the Endangered Species Act, (1) the specific areas within the geographic area
occupied by afederdly listed species on which are found physical and biological festures essentid to the
conservation of the species, and that may require specia management considerations or protection; and
(2) specific areas outside the geographic area occupied by alisted specieswhen it is determined that such
aress are essentia for the conservation of the species.

Density M anagement - Cutting of treesfor the primary purpose of widening their spacing so that growth
of remaining trees can be accelerated. Density management harvest can aso be used to improve forest
hedth, to open the forest canopy, or to accelerate the attainment of old growth characteristics if
maintenance or restoration of biological diversty isthe objective.

District Defined Reser ves (DDR) - Areas designated for the protection of specific resources, floraand
fauna, and other values. These areas are not included in other land use alocations nor in the calculation
of the Probable Sde Quartity.

Endanger ed Species - Any species defined through the Endangered Species Act as being in danger of
extinction throughout dl or a significant portion of its range and published in the Federd Regidter.

Endemic - Native or confined to a certain locality.

Environmental Assessment (EA) - A sysematic andyss of site-specific BLM activities used to
determine whether such activities have a Sgnificant effect on the quality of the human environment and
whether a forma environmental impact statement is required; and to aid an agency's compliance with
National Environmenta Protection Agency when no Environmenta Impact Statement is necessary.

Ephemeral Stream - Streams that contain running water only sporadicaly, such as during and following
storm events.
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50-11-40 Rule - A proposed guideline requiring maintenance of adequate spotted owl dispersal habitat
on lands outside designated "habitat conservation areas’ for the Northern Spotted Owl. 1t would assure
that, on the quarter township basis, 50 percent of the stands would have conifers averaging 11 inches dbh
and a 40 percent canopy closure.

Fluvial - Migratory behavior of fish moving away from the natal stream to feed, grow, and mature then
returning to the natal stream to pawn.

General Forest Management Area (GFMA) - Forest land managed on a regeneration harvest cycle
of 70-110 years. A biologica legacy of six to eight green trees per acre would be retained to assure forest
hedth. Commercia thinning would be applied where practicable and where research indicatestherewould
be gainsin timber production.

GI S - Geographic Information System, a computer based mapping system used in planning and andysis.

Intermittent Stream - Any nonpermanent flowing drainage feature having a definable channd and
evidence of scour or depogition. Thisincludeswhat are sometimesreferred to asephemera streamsif they
meet these two criteria

Issue - A matter of controversy or dispute over resource management activities that is well defined or
topicaly discrete. Addressed in the design of planning aternatives.

Land Use Allocations - Allocations which define alowable uses/activities, restricted uses/activities, and
prohibited uses/activities. They may be expressed in terms of area such as acres or miles etc. Each
alocation is associated with a specific management objective.

L ate-Successional Forests- Forest serd stages which include mature and old-growth age classes.

Late-Successional Reserve (L SR) - A forest in its mature and/or old-growth stages that has been
reserved.

Matrix Lands - Federa land outside of reserves and specia management areasthat will be available for
timber harvest & varying levels.

Mitigating M easur es - Modifications of actions which (a) avoid impacts by not taking a certain action
or parts of an action; (b) minimize impacts by limiting the degree or magnitude of the action and its
implementation; (c) rectify impacts by reparing, rehabilitating or restoring the affected environment; (d)
reduce or diminate impacts over time by preservation and maintenance operations during the life of the
action; or (e) compensate for impacts by replacing or providing substitute resources or environments.

Monitoring - The process of collecting information to evaluate if objectives and anticipated or assumed
results of a management plan are being redlized or if implementation is proceeding as planned.
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Nonpoint Sour ce Pollution - Water pollution that does not result from a discharge a a pecific, Sngle
location (such asasingle pipe) but generdly resultsfrom land runoff, precipitation, atmospheric deposition
or percolation, and normaly is associated with agriculturd, slviculturd and urban runoff, runoff from
congtruction activities, etc. Such pollution results in the human-made or human-induced dteration of the
chemicd, physicd, biologicd, radiologicd integrity of water.

Orographic - Of or pertaining to the physica geography of mountains and mountain ranges.
Peak Flow - The highest amount of stream or river flow occurring in ayear or from asingle sorm event.
Perennial Stream - A stream that has running water on ayear round bas's.

Phenotypic - Of or pertaining to the environmentally and genetically determined observable appearance
of an organism.

Precommercial Thinning (PCT) - The practice of removing some of thetreeslessthan merchantablesize
from a stand so that remaining trees will grow fagter.

Probable Sale Quantity (PSQ) - Probable sale quantity estimates the dlowable harvest levels for the
various dternatives that could be maintained without decline over thelong term if the schedule of harvests
and regeneration were followed. "Allowable" was changed to "probable" to reflect uncertainty in the
cdculations for some dternatives. Probable sale quantity is otherwise comparable to dlowable sae
quantity (ASQ). However, probable sae quantity does not reflect a commitment to a specific cut levdl.
Probable sde quantity includes only scheduled or regulated yields and does not include "other wood" or
volume of cull and other products that are not normaly part of alowable sde quantity calculations.

Proposed Threatened or Endangered Species- Plant or animal species proposed by theU.S. Fish &
Wildife Serviceor Nationa Marine Fisheries Serviceto bebiologicaly appropriatefor listing asthrestened
or endangered, and published in the Federal Regidter. Itisnot afina designation.

Resident Fish - Fish that are born, reared, and reproduce in freshwater.

Resour ce Management Plan (RMP) - A land use plan prepared by the BLM under current regulations
in accordance with the Federal Land Policy and Management Act.

Riparian Reserves - Designated riparian areas found outside Late-Successona Reserves.

Riparian Zone - Those terrestria areas where the vegetation complex and microclimate conditions are
products of the combined presence and influence of perenniad and/or intermittent water, associated high
water tablesand soilswhich exhibit somewetness characteristics. Normally used to refer to the zone within
which plants grow rooted in the water table of these rivers, streams, lakes, ponds, reservoirs, springs,
marshes, seeps, bogs and wet meadows.
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Stream Order - A hydrologic system of sream classfication. Each smdl unbranched tributary is afirst
order stream. Two first order streamsjoin to form a second order stream. A third order stream has only
first and second order tributaries, and so on.

Stream Reach - Anindividud first order stream or a segment of another stream that has beginning and
ending points at a stream confluence. Reach end points are normally designated where a tributary
confluence changes the channd character or order. Although reaches identified by BLM are variable in
length, they normally have a range of 1/2 to 1-1/2 miles in length unless channel character, confluence
distribution, or management cons derations require variance.

Survey and Manage - Those species that are listed in Table C-3 of the Standards and Guidelines for
Management of Habitat for L ate-Successional and Old-Growth Forest Related Species Within the Range
of the Northern Spotted Owl for which four survey strategies are defined.

Tillage - Breaking up the compacted soil massto promote the free movement of water and air usng asalf
drafting individua tripping winged subsoiler.

Trangportation Management Objectives (TMO) - An evauation of the current BLM transportation
systemto assess future need for roads, and identify road problem areas which need attention, and address
future maintenance needs.

W ater shed - Thedrainage basin contributing water, organic matter, dissolved nutrients, and sedimentsto
astream or lake.

Watershed Analysis - A systematic procedure for characterizing watershed and ecologica processes
to meet specific management and social objectives. Watershed analysis is a stratum of ecosystem
management planning applied to watersheds of approximately 20 to 200 square miles.
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Table C-1. ODFW Aquatic Habitat Inventory Data Table

Stream Reach [ % Pool Residual Riffle % Fines % Riparian Riparian % LWDpieces | LWD vol Aquatic Habitat
Area Pool Depth | W/D Ratio 'in Grgvelin Vegetation ConiferSize | Shade per 100m per 100m Rating (AHR)
Riffles Riffles (dom/subdom)
Ash (Mitchell) Cr 1 412 05 24.3 1 69 hdwd/con small 79 01 03 Fair
2 288 05 220 2 69 hdwd/con small 97 0.6 05 Fair
3 4.7 0.6 189 1 52 hdwd/con small 89 17 6.8 Fair
4 71 05 185 0 42 hdwd/con medium A 6.9 136 Fair
Beatty Cr 1 83 05 17.0 3 75 con/hdwd medium 9 6.3 19.0 Fair
Buck (Cow Cr) 1 136 05 133 3 26 hdwd/con medium 91 16.6 437 Fair
2 332 05 157 3 45 con/hdwd medium 79 56 58 Fair
Buck (Middle Cr) 1 24.8 03 20.6 8 30 con/hdwd small 83 84 118 Fair
2 208 0.3 188 8 24 con/hdwd small 82 12 11 Fair
3 19 0.8 25 0 100 con/hdwd small 9 35 92 Fair
Catching Cr 1 183 04 218 1 52 hdwd/con small 93 05 0.3 Fair
2 322 04 26.7 1 53 hdwd/con small 93 10 12 Fair
3 16.0 03 283 2 37 con/hdwd small 9%5 0.7 09 Fair
4 300 04 194 3 23 con/hdwd medium 9 21 80 Fair
Cattle Cr 1 147 04 218 1 47 hdwd/con small 83 14 32 Fair
2 158 05 16.8 0 33 hdwd/con small 62 16 14 Fair
3 137 0.7 179 1 39 hdwd/con small 66 51 81 Fair
Cedar Gulch 1 218 0.2 109 5 16 hdwd/con small 87 51 8.0 Fair
2 400 03 6.1 68 10 con/hdwd medium 61 51 7.3 Poor
Council Cr 1 230 0.3 154 0 50 hdwd/con small A 05 03 Fair
3 230 04 17.8 4 32 con/hdwd small 95 32 10 Fair
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Table C-1. ODFW Aquatic Habitat Inventory Data Table

Stream Reach % Pool Residual Riffle % Fines % Riparian Riparian % LWDpieces | LWD vol Agquatic Habitat
Area Pool Depth | W/D Ratio 'i n Grf’;lvel in Vegetation Conifer Size | Shade per 100m per 100m Rating (AHR)
Riffles Riffles (dom/subdom)
Darby Cr 1 24 0.6 131 0 58 hdwd/con small 85 49 89 Fair
2 158 05 150 0 55 hdwd/con small 60 110 286 Fair
3 149 0.6 140 0 59 con/hdwd medium Q0 190 50.8 Good
DoeCr 1 128 05 16.7 3 42 hdwd/con small 92 10 20 Fair
2 261 05 209 1 58 con/hdwd small 93 17 14 Fair
3 174 04 159 1 63 con/hdwd small I6) 06 04 Fair
4 154 04 140 1 57 con/hdwd small 95 24 3.7 Fair
5 85 04 10.0 0 52 con/hdwd small 80 0.7 10 Fair
Iron Mtn Cr 1 209 05 16.2 0 29 hdwd/con small 86 19 39 Fair
2 243 0.6 150 3 56 hdwd/con medium 91 24 6.2 Fair
3 87 05 16.9 0 50 hdwd/con medium 80 54 123 Fair
4 121 0.6 113 0 62 con/hdwd small 89 6.1 164 Fair
Little Dads Cr 1 206 0.6 238 5 59 con/hdwd medium g7 74 326 Fair
2 177 04 26.0 10 80 con/hdwd medium 9% 88 305 Fair
Live Oak Cr 1 489 0.6 165 17 63 con/hdwd small 84 44 94 Fair
2 771 05 335 35 28 con/hdwd small 45 0.7 0.7 Poor
Martin Cr 1 6.0 04 270 9 30 con/hdwd medium Q0 30 85 Fair
2 - 00 158 6 24 con/hdwd medium 72 29 4.6 Poor
Middle Cr 1 27 0.8 215 9 24 hdwd/con small 69 09 25 Fair
2 123 0.7 230 5 20 con/hdwd medium 67 15 41 Poor
3 7.8 04 286 8 36 hdwd/con small 83 17 2.7 Fair
4 03 04 35.0 17 40 hdwd/con small I6) 35 127 Poor
Peavine Cr 1 148 04 22 5 15 con/hdwd small 69 10 20 Poor
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Table C-1. ODFW Aquatic Habitat Inventory Data Table

Stream Reach % Pool Residual Riffle % Fines % Riparian Riparian % LWDpieces | LWD vol Agquatic Habitat
Area Pool Depth | W/D Ratio 'i n Grf’;lvel in Vegetation Conifer Size | Shade per 100m per 100m Rating (AHR)
Riffles Riffles (dom/subdom)
2 320 04 278 5 26 con/hdwd small 70 25 21 Fair
3 112 04 20.2 6 28 hdwd/con small 98 26 9.7 Fair
Russel Cr 1 86 05 280 0 23 hdwd/con small 82 15 12 Fair
2 191 03 213 0 23 hdwd/con small 9 34 7.6 Fair
Sdt Cr 1 138 04 - - - hdwd/con small 9 9.6 3R2 -
2 2.7 03 50 41 33 hdwd/con medium 50 31 39 Fair
3 10 0.2 - - - hdwd/con small 72 43 13 -
Shoestring Cr 1 0.9 04 - - - hdwd/con small 87 15 04 -
2 - 00 - - - con/hdwd small 9% 05 10 -
S. Fork Middle Cr 1 28 05 235 10 2 hdwd/con small 74 15 26 Poor
2 5.0 04 238 10 35 hdwd/con small %0 26 4.7 Fair
3 25 04 16.3 15 36 con/hdwd small 97 25 35 Fair
4 60.6 0.7 310 63 31 hdwd/con small 82 5.7 155 Fair
5 285 0.6 174 48 45 con/hdwd small 70 42 10.6 Fair
TableCr 1 317 05 220 0 20 con/hdwd medium 92 21 74 Fair
2 50.8 05 30 0 75 hdwd/con medium 9% 34 12.6 Good
3 26.3 0.7 - - - hdwd/con medium 74 40 152 -
4 384 05 16.0 10 70 con/hdwd med/large 86 48 138 Fair
Union Cr 1 283 0.7 236 4 39 con/hdwd small 74 38 147 Fair
2 358 0.6 246 3 41 con/hdwd small 82 4.6 145 Fair
3 323 0.6 211 6 56 hdwd/con small 85 6.8 232 Fair
4 40 04 250 0 64 con/hdwd small 9% 40 102 Fair

=no dataavailable




Table C-2. Summary Table of Current Conditionsin the Cow Creek WAU.
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Subwater shed Name Road Stream % BLM stream Percent Less | HRP | Percent of
Drainage Name density | drainage | ownership | crossing | than 30 % Riparian Reserves
density density YearsOld at least 80 Years
Ood
Lane-Judd 553 401 12 59
Jerry Creek 472 4.30 7 2.63 14 89 42
Judd Creek 3.99 6.07 A 118 13 0 61
Lane Creek 4.08 4.64 23 1.85 22 65 59
Nickle Mountain 8.97 3.82 8 5.32 0 100 100
Riddle 5.48 242 0.1 0.92 10 N/A 0
Tri City North 6.29 518 10 124 12 4 50
Tri City South 5.83 2.85 7 0.82 6 N/A 72
Weaver Road 6.92 341 9 258 17 74 57
Lower Cow Creek 471 6.79 37 63
Beatty Creek 2.60 572 30 211 3 99 97
Buck Creek 4.49 7.89 43 213 50 40 70
Doe Creek 6.62 8.08 25 3.10 62 48 A
I[ron Mountain 441 584 51 1.26 52 43 71
Island Creek 4.72 5.88 41 207 39 59 45
Paten Creek 3.36 6.05 48 148 13 62 7
Salt Creek 521 7.13 28 192 37 56 66
Middle Cow Creek 4.45 7.75 47 62
Cattle Creek 6.08 897 48 3.36 53 58 59
Little Dads Creek 525 931 53 294 40 72 54
Table Creek 3.07 6.33 a4 1.08 19 67 70
Upper Cow Creek 4.92 8.87 48 65
Darby Creek 4.22 8.96 51 2.38 43 99 79
Dutchman Creek 4.67 8.77 50 261 35 56 79
Lower Union 7.03 9.62 46 4.38 60 59 56
Tough Cow 521 10.72 58 344 29 71 78
Upper Union 414 7.30 39 251 30 70 26




Table C-2. Summary Table of Current Conditionsin the Cow Creek WAU.

C-5

Subwater shed Name Road Stream % BLM stream Percent Less | HRP | Percent of
Drainage Name density | drainage | ownership | crossing | than 30 % Riparian Reserves
density density Years Old at least 80 Years
O
Lower Middle Creek 5.95 9.05 45 53
Audie Creek 6.78 10.08 43 4.22 47 66 49
Buck Martin 6.39 8.17 56 3.01 73 35 29
Cedar Smith 5.86 8.42 a4 273 47 55 68
Hare Creek 6.26 12.58 53 404 A 70 60
Lower Middle Creek 6.41 9.95 41 4.16 63 40 49
Martin Creek 4.62 6.38 36 281 31 76 65
Upper Middle Creek 6.15 8.94 37 56
Gravel Brush 6.78 11.08 39 3.17 59 58 44
Panther Peavine 592 7.56 51 3.46 52 63 63
South Fork Middle 6.05 8.10 22 3.03 64 45 49
Creek
Upper Middle Creek 5.83 9.29 46 275 42 58 71
Russel Creek 552 5.90 41 60
Catching Creek 444 6.15 43 153 11 95 71
Council Creek 551 6.01 37 1.96 39 66 47
Mitchell Creek 5.62 516 a4 253 10 92 61
Russel Creek 581 6.14 14 2.70 16 89 55
Shoestring 6.84 6.35 29 3.77 11 52 66

N/A = Not Applicable, since the Drainage does not contain any land within the Transient Snow Zone
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Table D-1. Monthly and Annual Discharge Data for Cow Creek near Azaleafrom 1926 to 1985
(Drainage Area = 78 squar e miles).

Month Number of Years | Minmum | Year | Maximum | Year | Mean Percent annual
of Records How (cf9) Flow (cf9) How (cfs) | runoff

October 56 8.1 | 1937 294 | 1951 25 19
November 56 91| 1937 542 | 1974 89 6.5
December 56 14 | 1937 765 | 1982 211 15.8
January 55 15| 1937 926 | 1974 260 195
February 55 17 | 1977 685 | 1983 250 171
March 55 35| 1934 521 | 1938 210 15.8
April 60 25| 1926 328 | 1938 152 11.0
May 60 15| 1931 268 | 1963 78 5.9
June 60 91| 1926 129 | 1953 37 2.7
July 60 6.2 | 1926 35 | 1953 17 13
Augudt 60 49| 1931 22 | 1976 11 0.9
September 60 4.7 | 1929 30 | 1978 11 0.8
Annual 23| 1977 269 | 1974 113 100
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Table D-2. Monthly and Annual Dischar ge Datafor theWest Fork of Cow Creek near Glendale

from 1956 to 1987 (Drainage Area = 87 squar e miles).

Month Number of Yearsof | Minmum | Year | Maximum | Year | Mean Flow | Percent annua
Records Flow (cf9) How (cf9) (cf9) runoff

October 32 8.5 | 1975 254 | 1963 48 15
November 32 14 | 1977 1,470 | 1974 329 9.9
December 32 13 | 1977 1,670 | 1956 635 19.7
January 32 24 | 1977 1,500 | 1970 675 210
February 32 66 | 1977 1,660 | 1958 616 17.5
March 32 116 | 1965 934 | 1983 510 15.9
April 32 78 | 1977 840 | 1982 280 8.4
May 32 38 | 1987 477 | 1963 118 3.7
June 32 19 | 1987 79 | 1960 38 1.2
July 32 10 | 1987 29 | 1983 18 0.6
Augudt 32 6.0 | 1987 16 | 1983 10 0.3
September 32 5.0 | 1987 56 | 1986 14 04
Annual 60 | 1977 499 | 1974 273 100
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Table D-3. Monthly and Annual Dischar ge Data for Cow Creek near Riddlefrom 1955 to 1985
(Drainage Area = 456 square miles).

Month Number of Yearsof | Minmum | Year | Maximum | Year | Mean Flow | Percent annua
Records Flow (cf9) How (cf9) (cf9) runoff
October 31 40 | 1975 633 | 1963 131 12
November 31 59 | 1977 4,710 | 1974 901 8.2
December 31 58 | 1977 6,570 | 1956 2,040 19.2
January 31 84 | 1977 5,890 | 1956 2,340 22.0
February 31 161 | 1977 5,900 | 1958 2,010 17.2
March 31 506 | 1965 3,400 | 1974 1,710 16.1
April 31 199 | 1977 2,720 | 1982 1,010 9.2
May 31 172 | 1973 1,940 | 1963 432 4.1
June 31 75 | 1973 264 | 1958 154 14
July 31 24 | 1977 135 | 1983 67 0.6
Augudt 31 14 | 1977 79 | 1983 37 0.3
September 31 25 | 1974 156 | 1978 44 04
Annual 147 | 1977 1,810 | 1974 903 100
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These steps were followed to reach the recommendations given in Table 26. It usesinformation gathered
a the Resource Arealevd. Spotted owl Site ranking and generd suitable habitat evaluation are the two
topics to consder when planning management activities affecting spotted owl suitable habitat.

A. Spotted Owl Site Ranking

1. Gathered information to create Table 24. Vaues given in Table 24 were from owl survey data and
suitable habitat inventory data

2. Table 24 contains information on historic and current owl stes.  The owl Sites best representing the
territory locations were sdected. Usudly the number of potentia stesis lower than the sum number of
higtorica sitesand current Sites. Thereason isthat any one activity center can have morethan onedternate
location. Usudly the area of these different aternate numbers overlap. Some have aternate numbers that
are physicdly in adifferent drainage, subwatershed, ownership, or section.

3. Criteria steps a through m, listed bel ow, were used to group the selected owl gtes to determine the
rankings.

Criterialist:

a) Areas where owl sites are not present should be considered firdt.

b) If Stescannot be avoided, then sitesthat have more than 1,000 acres of suitable habitat in the provinciad
radius and more than 500 acresin the 0.7 mile radius with occupancy and history rankings of 3" should

be considered second.

¢) Siteswith less than 1,000 acres of suitable habitat in the provincia radius and lessthan 500 acresin the
0.7 mile radius with occupancy and higtory rankings of 3" should be considered third.

d) Siteswith an occupancy ranking of 2" and a history ranking of "3" should be consdered fourth.
€) Sites with an occupancy ranking of "3" and ahistory ranking of "2" should be considered fifth.

f) Siteswith more than 1,000 acres of suitable habitat in the provincid radius and more than 500 acresin
the 0.7 mile radius with occupancy and higtory rankings of 2" should be consdered sixth.

g) Siteswith lessthan 1,000 acres of suitable habitat in the provincia radius and lessthan 500 acresin the
0.7 mile radius with occupancy and history rankings of 2" should be consdered seventh.
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h) Siteswith more than 1,000 acres of suitable habitat in the provincid radius and more than 500 acresin
the 0.7 mile radius with an occupancy ranking of "1" and a higtory ranking of "2" should be consdered
eighth.

i) Siteswith more than 1,000 acres of suitable habitat in the provincid radius and more than 500 acresin
the 0.7 mile radius with an occupancy ranking of "2" and a history ranking of "1" should be consdered
ninth.

J) Sites with more than 1,000 acres of suitable habitat in the provincid radius and more than 500 acresin
the 0.7 mile radius with an occupancy ranking of "1" and a higtory ranking of "2" should be consdered
tenth.

k) Sites with less than 1,000 acres of suitable habitat in the provincia radius and lessthan 500 acresin the
0.7 mile radius with an occupancy ranking of "1" and a history ranking of "2" should be consdered
eleventh.

) Siteswith lessthan 1,000 acres of suitable habitat in the provincid radius and less than 500 acresin the
0.7 mileradiuswith an occupancy ranking of "2" and ahistory ranking of "1"* should be consderedtwelfth.

m) Sites with occupancy and higtory rankings of "1" should be considered last.

4. Projects meseting criteria a, which is removing or modifying suitable spotted owl habitat outside of
known provincia territories should be consdered first.

5. Owl territories meeting criteria b through g were grouped and given aranking of one.

6. Owl territories meeting criteria h through j were grouped and given aranking of two.

7. Owl territories meeting criteria k through m were grouped and given aranking of three.

8. Thefallowing conditions gpply to the individua rankings.

Whenit is not possible to avoid modifying or removing suitable habitat within aknown territory, then Stes
with "go to" rank of "one" should be firgt, "two" should be second, and "threg" should be last. The rank
(Table 26) for any given owl Ste number gives a different purpose based on Land Use Allocation (LSR
or Matrix). For example, astewith afina rank of "1" in Matrix should be consdered as a potential area

where harvest may occur first. Details of timing, location, and distance from core area would be
determined by an ID Team and other saff evduations.
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Siteswith arank of "1" in the LSR portion of the WAU should be considered firgt for habitat evauation.
Dealls of timing, location, distance from core area, objectives, and treatment prescription would be
determined by the ID Team or other daff evauations.

B. Habitat Evauation

The concept of habitat evaluation would be gpplied to the landscape while maintaining objectives for the
vaious Land Use Allocations. Habitat evauation would describe the timing, location, and spetid
distributionof habitat remova or modification on Matrix landsinthe WAU. Habitat evauation may include
topicslike connectivity of mature and late-successona blocksto other similar blocksand their rdationship
to topography, the amount suitable habitat present around spotted owl sites, where the suitable habitat is
located, the connectivity of suitable habitat, and the satus of dispersal habitat. The function and objectives
of critica habitat should be considered in areas where Critical Habitat Units overlap Matrix lands.

Inthe LSR portion of the WAU, the habitat evaluation would consider current forest age classes, future
age classes, location, and connectionto Smilar habitat within or between spotted owl territoriesacrossthe
landscape. Thisevauation could locate L SR project areasand actionswhere manipulation of forest stands
could ad reaching old-growth characteristics sooner than if left in the current condition.

Evduation of the connectivity of suitable habitat would be done with the ad of a photo of the Cow Creek
WAU, serd age class maps, and ground inspection. Thisway the connection of late-successiona blocks
and the relationship to topography could be examined. Topography isimportant because knowing where
connectivity is present or lacking and the rel ationship to riparian systems or uplands may make adifference
onitssuccess. Because of the checkerboard ownership, connectivity of the remaining older forest sands
isvery important. Even avian species cgpable of flight require connectivity of habitat for moving from one
place to another. The ability to movewithin theforest from one place to another becomes moreimportant
to species that require or have dependency on older age classes, have smdl territories and move by
crawling or waking across the ground.

The following is an example of stepsto evaduate forest connectivity on thelandscape. Thisexample deds
with owls but the process can be used for other species. This process should involve wildlife biologidts,
planning, and siviculture specidists.

1. Usetheranking system given before. Keegp in mind habitat acre thresholds of maintaining 500 acres
within 0.7 miles, 1,335 acres within 1.3 miles, or 1,286 acres within 1.2 miles of a spotted owl activity
center and LSR objectives. This data was presented in Tables 24 and 25 in this watershed andyss.

3. Owl steswould be evauated using the spatid arrangement of serd age classeswithin the provincid radii
(2.2 or 1.3 miles) around an owl ste. In the LSR, the purpose would be to locate suitable forest age
classes, next to suitable habitat, where stand devel opment toward late successond characteristics could
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be acceerated. On Matrix lands, the purpose would be to locate areas where manipulation may provide
afunctiond forest corridor and coordinate the timing and spacing of harvest units.

4. Within the WAU, the connectivity of suitable spotted owl habitat within an owl ste to other late
successiond habitat in thevicinity would be evaluated. Blocksof older age class stands (80 yearsold and
older) and how they are connected to other smilar blockswould be andyzed. Thefollowing questionsand
comments would be reviewed and answered.

a. Doesthe provincid radii of owl Sites contain forest stands suitable for harvest
(Matrix) or manipulation (LSR/Matrix)? If the ranking table has been completed this
information is dready available.

b. Will manipulation of forest stands (L SR/Matrix) speed up attaining older age class
characteristics to provide connectivity between owl sites and suitable spotted owl
habitat?

c¢. Will timber harvesting of stands reduce connectivity between suitable owl habitat
and adjacent habitat?

d. Will manipulation of the stand increase/decrease connectivity between suitable owl
habitat and adjacent habitat, between the LSR and Matrix, between connectivity
blocks?

e. Where is connectivity needed? In the upland or in the riparian area of the drainage?
Both? Isthe Riparian Reserve connection adequate to meet objectives?

f. Evauate and sdect forest stands to leave without manipulation and likely pros
and cons of such choice (in Matrix or LSR). This can lead to long-term connection
across the landscape of older forest stands.
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Table E-1. Special Status and Other Category Wildlife Speciesin the Cow Creek WAU.

SPECIES STATUS PRESENCE MONITORING
LEVEL

VERTEBRATES
FISH
Coho salmon (Oncorhynchus kisutch) SC, AS D 3
Umpqua chub (Oregonighthys kal awatseti) SoC, SV, BS S 1
Umpqua basin cutthroat trout (Oncorhynchus clarki clarki) FE D 3
Pacific lamprey (Lampetra ayresi) SoC, BS D 3
Steelhead trout (Oncorhynchus mykiss) FP D 3
AMPHIBIANSAND REPTILES
Clouded salamander (Aneides ferrous) suU, AS D 3
Del Norte salamander (Plethodon el ongatus) &M, SoC, SV, BS D 3
Foothill yellow-legged frog (Rana boylii) SoC, SV, BS D 3
Northern Red-legged frog (Rana aurora aurora) SoC, SU, BS D 3
Southern Torrent salamander (Rhyacotriton variegatus) SoC, SC, BS D 3
Tailed frog (Ascaphus truis) SoC, SV, BS U 3
Western toad (Bufo boreas) SV, BT S 1
California Mountain kingsnake (Lampropeltis zonata) SV, AS S 1
Common kingsnake (Lampropeltis getulus) SV, AS S 1
Northwestern pond turtle (Clemmys marmorata marmorata) SoC, SC, BS D 3
Sharptail snake (Contia tenuis) SV, AS D 3
BIRDS
Harlequin duck (Histrionicus histrionicus) SoC, BS U 1
Marbled murrelet (Brachyramphus marmoratus marmoratus) FT,ST,CH S 3
Bald eagle (Haliaeetus |eucocephal us) FT, ST S 1
Northern goshawk (Accipiter gentilis) SoC, SC, BS S 3
Peregrine falcon (Fal co peregrinus anatum) FE, ST D 4
Great gray owl (Strix nebul osa) S&M, SV, AS U 1
Northern spotted ow! (Strix occidentalis caurina) FT,ST,CH D 4
Flammulated owl (Otus flammeolus) SC, AS U 1
Pygmy owl (Glaucidiumgnoma) U D 3
Northern Saw-whet Owl (Aegolius acadicus) AS S 1
Acorn Woodpecker (Melanerpes formicivorous) U U 1
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Table E-1. Special Status and Other Category Wildlife Speciesin the Cow Creek WAU.

SPECIES STATUS PRESENCE MONITORING
LEVEL

Lewis woodpecker (Melanerpes lewis) SC, AS u 1
Pileated woodpecker (Dryocopus pil eatus) SV, AS D 3
Little willow flycatcher (Empidonaxtraillii brewsteri) SoC, BS S 1
Purple martin (Progne subis) SC, AS D 3
Pygmy nuthatch (Sitta pygmae) sV U 1
Western bluebird (Saia mexicana) SV, AS S 3
Oregon vesper sparrow (Pooecetes gramineus) SC,BT U 1
MAMMALS

Fringed myotis (Myotis thysanodes) SoC, SV, BS, S&M D 3
Long-eared Myotis (Myotis evatis) SoC, BS, S&M D 3
Long-legged Myotis (Myaotis volans) SoC, BS, S&M D 3
Pacific pallid bat (Antrozous pallidus) S&M, SC, AS D 3
Silver Haired Bat (Lasionycteris noctivagans) BT D 3
Townsend's big-eared bat (Corynorhinus townsendii) SoC, SC, BS D 3
YumaMyotis (Myotis yumanensis) SoC, BS D 3
Ringtail (Bassariscus astutus) SU S 1
American marten (Martes americana) SC, AS u 1
Pacific Fisher (Martes pennanti pacifica) SoC, SC, BS u 1
Californiawolverine (Gulo gulo luteus) SoC, BS U 1
North American Lynx (Fdis lynx canadensis) KM U 1
White-footed vole (Arborimus albipes) SoC, BS, SP S 1
Red Tree Vole (Arborimus |ongi caudus) XM D 3
INVERTEBRATES

Blue-gray taildropper (Prophysaon coeruleun) S&M D 3
Oregon shoulderband (Helminthoglypta hertleini) S&EM S 3
Oregon megomphix (Megomphix hemphilli) KM S 3
Papillose taildropper (Prophysaon dubium) &M S 3
Alsea ochrotichian micro caddisfly (Ochrotrichia alsea) SoC, BS U 1
Denning's agapetus caddisfly (Agapetus denningi) SoC, BS U 1
Vertree's ochratichian micro caddisfly (Ochrotrichia vertreesi) SoC, BS U 1
Franklin's bumblebee (Bombus franklini) SoC, BS U 1




STATUSABBREVIATIONS:

PRESENCE ABBREVIATIONS:

FE -- Federal Endangered

D -- Documented by surveys or identified in the field

FT -- Federal Threatened

S -- Suspected, habitat present

FP -- Federal Proposed

U -- Uncertain

FC -- Federa Candidate

SoC-- Federal species of concern

August 14, 1997 RHEspinosa

CH -- Critical habitat designated

MONITORING LEVELSUSED TO
DOCUMENT SPECIES

SE -- State Endangered

N -- No surveys done or planned

ST -- State Threatened

1 -- Literature search only

SC -- ODFW Ciritical

2 -- Onefield search done

SV -- ODFW Vulnerable

3 -- Some surveys compl eted

SP -- ODFW Peripheral/Naturally Rare

4 -- Protocol completed

SU -- ODFW Undetermined

BS -- Bureau Sensitive Species (BLM)-This status reflects interim status for former USFWS FC1 and FC2 species as per

instruction communication from Oregon state office (March 7

1996) and IM-OR-97-118 (April 30,1997).

AS -- Bureau Assessment Species (BLM)

BT -- Bureau Tracking species (BLM)

S& M--Survey and Manage (ROD)
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Appendix F
Table F-1. Survey and Manage Plant Species Suspected to Occur in the Cow Creek WAU.

Species Survey Strategy

1 2 3

Vascular plants

Allotropa virgata

Aster vialis

Bensoniella oregana

Cypripedium fasciculata

X | X [ X | X [X
X | X [ X | X [X

Cypripedium montanum

Fungi

Rare False Truffles

Gautieria otthii X X
False Truffles

Rhizopogon truncatus X
Chanterelles

Cantharellus cibarius X

Cantharellus subalbidus

Cantharellus tubaeformis X

ChanterellessGomphus

Gomphus clavatus X
Gomphus floccosus X
Gomphus kauffmanii X
Tooth Fungi

Hydnum repandum X
Hydnum umbilicatum X

Rar e Resupinates and Polypores

Gyromitra esculenta X




Appendix F
Table F-1. Survey and Manage Plant Species Suspected to Occur in the Cow Creek WAU.

Species Survey Strategy

1 2 3

Gyromitrainfula

Otidea leporina

Otidea onatica

Otidea smithii X

Sarcosoma mexicana

X | X | X | X | X |X

Sarcosphaera eximia

Rare Cup Fungi

X

Aleuria rhenana X

Helvella eastica X X

Helvella maculata X X

Lichens

Rare Leafy Lichens

Hypogymnia duplicata X X X

Rar e Nitrogen-Fixing Lichens

Lobaria hallii X X

Nephroma occultum X X

Pseudocyphellaria rainierensis X X X

Riparian Lichens

Usnea longissima

Nitrogen-fixing Lichens

Lobaria oregana

Lobaria pulmonaria

Lobaria scrobiculata

Pseudocyphellaria anomala

X | X [ X | X | X |X



Appendix F
Table F-1. Survey and Manage Plant Species Suspected to Occur in the Cow Creek WAU.

Species Survey Strategy

1 2 3

Pseudocyphellaria anthraspis

Pseudocyphellaria crocata

Sticta limbata

Nephroma resupinatum

Rare Oceanic Influenced Lichens

Usnea hesperina X X

Oceanic Influenced Lichens

Loxospora sp nov. "corallifera” X X

Bryophytes

Antitrichia curtipendula (Moss)

Plagiochila satoi (Mo0ss) X X
Ptilidium californicum (Liverwort) X X
Racomitrium aquaticum (Moss) X X
Survey Strategies:

1= Manage Known Sites

2= Conduct Surveys Prior to Activitiesand Manage Sites
3= Conduct Extensive Surveys and Manage Sites

4= Conduct General Regional Surveys

X | X [ X | X |
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